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“FORMING OF AUSTENITIC 
CHROMIUM-NICKEL STAINLESS STEELS” 


A Detailed, Authoritative Book 





This new volume of more than three hundred 84%” by 11” 
pages describes in detail, modern forming techniques as applied 


to austenitic chromium-nickel stainless steels. Tables of engi- 
Unexpected demand has ex- 


hausted the first two printings, 
are used to supplement the text. but copies of the third printing 
may now be purchased 
Contents through The International 

Nickel Company, Inc. 


* 


neering data and more than two hundred engineering drawings 


MECHANICAL PROPERTIES OF CHROMIUM-NICKEL STAINLESS STEELS 


FORMING CHARACTERISTICS OF AUSTENITIC STAINLESS STEELS USE COUPON BELOW 








PROCESSING AFTER FORMING 
DESIGN, LAYOUT AND PREPARATION OF BLANKS 
EQUIPMENT, TOOLS AND LUBRICANTS 
BENDING AND STRAIGHT FLANGING 
THE FORMING OF CURVED SECTIONS AND TUBING 
FORMING OF CONTOURED-FLANGED PARTS 
DEEP DRAWING OF CUP-SHAPED, BOX-SHAPED AND RELATED PARTS 


DOUBLE-ACTION DIE FORMING OF DEEP- AND 
SHALLOW-RECESSED PARTS 





FORMING OF DEEP- AND SHALLOW-RECESSED PARTS 
BY MISCELLANEOUS METHODS 


FORMING OF SEMITUBULAR PARTS 


EXPANDING AND REDUCING OF TUBULAR PARTS 











THE INTERNATIONAL NICKEL COMPANY, INC. 
Department O 67 Wall Street, New York 5, N. Y. 


Gentlemen: Please send me copy (copies) of “Forming of 
Austenitic Chromium-Nickel Stainless Steels” at four ($4.00) dollars 


Fabricators, Designers, per copy. 
Engineers and Others will 
find this book valuable. 


THE INTERNATIONAL NICKEL COMPANY, INC. vew'vons. x 
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@ This issue of Orpnance is devoted 
almost exclusively to the proceedings of 
the Thirty-first Annual Meeting of the 
Americen Ordnance Association held at 
Los Angeles, Calif. April 26 and 27, 
1949. The occasion was an especially his- 
toric one: It was the first annual meeting 
of the A.O.A. ever to be held on the West 
Coast, and it was the first time that “Ord- 
nance Day” was spent at sea witnessing 
tests and demonstrations of matériel 
aboard ships of the Navy. The officers 
and directors of the Association are 
deeply grateful to the members of the 
Los Angeles Post, under whose auspices 
the national meeting was held, for their 
efficient handling of local arrangements, 
and to the officers and men of the U. 5S. 
Navy who made the technical session such 
an unqualified success 


@ Gen. J. Lawton Collins, Vice Chief of 
Staff, U. S. Army, was the principal 
speaker at the Thirty-first Annual Dinner, 
and he was ably flanked by Rear Adm. 
Albert G. Noble, Chief of the Bureau 
of Ordnance, U. S. Navy, and by Maj. 
Gen. Everett S. Hughes, Chief of Ord- 
nance, U. S. Army. This high-caliber trio 
gave the Ordnance fraternity top informa- 
tion on the National Military Establish- 
ment and on industrial preparedness for 
our security and peace 


@ In addition to these addresses and the 
ethers listed on this page, this issue also 
contains another article by Capt. B. H. 
Liddell Hert, noted British military 
analyst. Titled “The Red Army” (page 
25) it is a sequel to “The Red War 
Machine” published in the May-June issue 
of OnoNaNce. 


@ Due to the extensive coverage of the 
proceedings of the Thirty-first Annual 
Meeting in this issue it has been neces- 
sary to postpone publication of many 
splendid articles until the September- 
October issue of Orpnance, The coming 
number will be a memorable one—one 
no A.O.A. member will want to miss. 
Watch for it! 


~The Exiou 











A Program To Keep America 
Strong For Peace 


O KEEP ABREAST of the rapid and far-reaching advances in scientific 
and technical knowledge and their growing applicability to arms and to 
industry, the American Ordnance Association is devoting its energies 
to the following program for national security and peace: 
To use all lawful means to ensure that the United States, its Govern- 
ment, Industry, and People 

1. Strengthen in every way the close relationship among Science- 
Industry-Ordnance as indispensable factors of our national security and, 
to this end, foster close coéperation on the part of the Army, Navy, and 
Air Force with scientific and educational institutions. 

2. Maintain a continuing national program of ordnance research and 
development, utilizing all facilities—governmental and private—for this 
purpose. 

3. Inaugurate an annual ordnance replacement program to assure latest 
types of equipment for all our armed forces—ground, sea, and air. 

4. Strengthen and increase in time of peace the fourteen decentralized 
Ordnance Districts. 

5. Accumulate and maintain adequate reserves of strategic raw materials 
to safeguard our national security. 

6. Preserve and strengthen our arsenals and depots—ground, sea, and 
air—to enable them, in coéperation with science and industry, to keep alive 
the knowledge of ordnance production and logistics in time of peace. 

7. Train annually military and civilian personnel of the technical 
branches of the Military, Naval, and Air Forces in current industrial prac- 
tices, and, similarly, train key scientific and industria! personnel in the 
technique of ordnance design, production, and logistics. 

8. Establish and maintain Ordnance R.O.T.C. units at qualified educa- 
tional institutions of our country and substantiaily increase the number of 
these units. 

9. Educate all our people in the vital importance of planning not only 
for the mobilization of our national resources but also for their effective 
utilization wherever needed to keep war out of America. 

10. Foster public interest in scientific, industrial, and military prepared- 
ness to keep America strong for peace ashore, afloat, and aloft. 


. 
A Guaranty of Peace 


The American Ordnance Association, founded 1919, is a patriotic, educa- 
tional, scientific, and nonprofit membership society of American citizens 
dedicated to scientific and industrial preparedness for the common de- 
fense as one of our Nation’s strongest guaranties of security and peace. 


AMERICAN ORDNANCE ASSOCIATION 
705 MILLS BUILDING > WASHINGTON 6, D. C. 





BASIC FACILITIES 


AND SKILLED EXPERIENCED MAN POWER 


Assure Long Operating 
ecision of DANLY Presses 


Like the heavy naval gun mounts, welded and 
machined by Danly, the frame of a Danly press 
is built to withstand the stress and strain of 
sudden high pressures. For example, bed deflec- 
tions under load are held to a few ten- 
thousandths of an inch per foot of width. 


The basic manufacturing facilities featured 
here are three of the reasons why Danly welded- 
steel press construction provides a stable, rigid 
foundation for long operating precision. 


New DANLY Ventilated Press Clutch Gives Long 
Trouble-Free Service 


Write for more facts today on the Danly 
clutch and other press features especially 
engineered to reduce press down-time 
od costly maintenance. 


DANLY MACHINE SPECIALTIES, INC. 


2iee souTH $280 AVENUE CHICAGO 50 ILLINOIS 


7S TEARS OF DEPENDABLE SERVICE 
TO THE STAMPING INOUSTRY 


July-August, 1949 





For Safe, Positive Heat 
Types of Military Vehicles! 


AMBULANCE 


NEW STEWART-WARNER 


Personnel Heater 





Stewart-Warner proudly announces another con- 


tribution to the military services—the New “978” 


Personnel Heater 


Developed in coordination with the U. S. Army Ord- 
nance Department expressly for military vehicles, 
the “978” insures a plentiful supply of safe, depend- 
able heat for personnel comfort and windshield de- 
frosting in arctic temperatures as low as 7/) F below 
zero! This heater is thermostatically controlled and 


available in 6, 12 and 24-volt models 


Complete installation kits, including simple instal- 
lation instructions for a majority of military vehicles, 
j : ; 


are now in storage under their proper nomencla- 


STAFF CAR 


tures. Maximum inter-changeability of component 
parts Is a design feature of these kits. A technical 
service manual and test equipment are also avail- 


able to service organizations in the field 


Inquire now about this reliable new South Wind 


978 heater, authorized for your vehicle or fleet 


STEWART-WARNER CORPORATION 
South Wind Division 
Indianapolis 7, Indiana 


STEWART 
WARNER 


| 
SY 
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Lower the Cost of Your Boring, Facing and Turning 


New-Series KING Vertical Boring & Turn- 

ing Machines have the extra weight The 

rigidity, and power essential for maximum 

results from use of modern cutting tools 

A wider range of feeds and speeds plus 

simplicity of control assure adaptability for 

all types of boring, turning, and facing W 

work—light or heavy, large or small ay 
f . 
(American Ste 


KING machines are made in ten sizes 
Single column, ta) und 42 Double 
column, 52”, 62”, 72”, 84”, 101 120”, and 
144 All sizes are available in a variety 
of head combinations, with or without side 
head. Complete description and specifica- 


tions sent promptly on request 


KING MACHINE TOOL DIVISION 


CINCINNATI 29, OHIO 


July-August, 1949 





BIG YELLOW ENGINES 
TO HANDLE BIG JOBS 











Mauurary men who use construction equipment 
have learned from long experience to rely on ‘‘Caterpillar” 
Diesel power for trouble-free, long-life performance 

In addition to present models, four great new ‘‘Cat” 
Diesel Engines, ranging up to 500 horsepower, are now 
ready to supply continuous, dependable power for larger 
machines—such as shovels, draglines, ditchers, dredges, 
crushers and gravel plants. Every one ot them is built to 
give long-life performance and true ‘‘Caterpillar’’ stamina. 
Every one is designed to burn low-cost, non-premium fue] 
—offering substantial savings. 

The same advantages are built into four new “Cat” 
Diesel Electric Sets, generating up to 314 kw. These big 
units can supply main or stand-by power for airports, 
hospitals, water pumping, sewage disposal, post and camp 
lighting and many other military uses. . 

Full information and specifications on the new 
“Caterpillar’’ Diesel Engines and Electric Sets will be 
mailed to officers on request 


CATERPILLAR TRACTOR CO. + PEORIA, ILLINOIS 


6 





io 
oe ae 
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More and bigger engines are now being built in the mammoth 
“Caterpillar” factory —-most modern, most efficient engine plant 
in the world. Here every unit receives a closely supervised 
dynamometer run to assure proper break-in and full horsepower 


CATERPILLAR 


U.S. PAT. OFF 


DIESEL itssrcr scent 


EARTHMOVING EQUIPMENT 
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Your telephone receiver should 
treat each tone in the voice alike; 
that is important to you, because 
proper balance makes pleasant 
listening and easy understanding. 
Naturalness in receiver perform- 
ance is pictured in a matter of see- 


onds by the apparatus shown at left. 


The receiver is clamped in place 
and an oscillator feeds into it fre- 
quencies representing all talking 
tones. Then a bright spot darts 


across an oscilloscope screen leav- 


ete 


lt listens so 


you 


can hear better 


OO ne 


ing behind it a luminous line which 


shows instantly the receiver’s 
response at each frequency. It is 
precise; and it is many times faster 
than the old method of measuring 
receiver performance point-by- 


point and then plotting a curve. 


At Bell Laboratories, develop- 
ment of techniques to save tim: 
parallels the search for bette: 
methods. For each time an opera- 
tion is made faster, men are free | 
to turn to other phases of the Labo- 
ratories’ continuing job—makine 
your telephone system better and 


easier for you to use each year. 


rT, 

m=) BELL TELEPHONE LABORATORIES 

ri 

\ EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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— Spicer has ynequalied 


ent 


steel yokes ond journol cross corry ris facilities for maintaining very close 
} 
provide pre \ ) 


Desiga—"si? one piece forged -— _— 
> 8 J 
\ Tar 
fyll torque SS limits of static and dynamic balonce 
in oll units 


turdy—* Lubrication —W" initio! pre* 


cision nee e ment 


Simple —* 
sure lubrication centrifuge! action 


mMaterial—coretel heat-treated distributes oqeerv® jubricont to beor 


located 


to resist fatigue ond ing *¥ Centrally 


ging 
refilling of 


File-h rfoces 4 . lubrication fi 
to resist weor lubricont reservorr® with shaft 
installed position, without oftecting 


A —Precision fits ond surface origina! assembly oF bolonce 


finishes ossure yibrationiess. trouble-free. , 
dependable operation , Types and Sager" need 
; in the outomotive, industrial, ond 
agricultural field is met by Spicer’s 
broad rong® of desig™ ond sizes 
‘i 7 - Se en 
ee 4 a , ee 
Spicer engineers will help adopt 


Spicer Needle Beoring Joints to your porticulor needs 
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Mc QUAY-NORRIS 


for Ingenuity 


in Precision Engineering 


Supplier to 
THE ARMY, NAVY AND AIR CORPS 


* 


Makers of 


AUTOMOTIVE AND AIRCRAFT 
ENGINE PARTS 


* 


Makers of 
PISTON RINGS AND OTHER PARIS 
FOR AIRCRAFT 
a 


Makers of 


HARDENED AND GROUND PARTS 
OF ALL KINDS FOR 
ALL BRANCHES OF THE SERVICE 


* 


Makers of 


OVER 8,000,000,000 BULLET CORES 
DURING WORLD WAR II 


” 


Makers of 


PROXIMITY FUSES 
FOR THE NAVY 


Mc QUAY-NORRIS 


MANUFACTURING COMPANY 
SAINT LOUIS 10, MISSOURI 





New __— 


FUTURE GUIDED MISSILES 
Pilotless guid : trave y at 


ARMY ASSIGNED LAND TRANSPORT 


nd trans} 


ind waterw 


RADIOACTIVE GAGE 
A new 1 t 


EARTIVS MAGNETIC FIELD 
\er + ; 
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The Better the Brake—the Safer the Truck! 


When you stop to think about it, no truck is any better than its brakes. 
That's why so many experienced men in the trucking business insist 
on Bendix-Westinghouse Air Brakes. They know you can rely on 
maximum control instantly—anywhere, any time. And with this 
extra security, trip speeds can be safely increased, heavier pay loads 
carried. On top of that, Bendix-Westinghouse Air Brakes require less 
maintenance. Overhead comes down be- 

cause trucks stay on the job. Add up the 

advantages and you'll agree. It’s good busi- 

install Bendix-Westinghouse Air 


gis ness to 
BRAK Brakes—the world's safest power-to-stop. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO 


que BES aii: 


July-August, 1949 





New Developments 


AETNA- STANDARD 


MERCURY POWER PLANT 


The first vost 7 mes 


¢ Seamless Tube Mills 


¢ Continuous Strip Long 
Terne Lines 


* Pay-off and Tension Reels xe ci tors 


¢ Continuous Butt Weld Pipe Mills : ; . 
FASTEST HELICOPTER 
¢ Continuous Strip and Sheet , . a ay 


Galvanizing Lines 
* Piercing Mills * Plug Mills 
* Slitting Lines * Levellers 


¢ Drawbenches 


ne e world 
‘ ills; con- 


4 
4 


tinuous’ | tt weld 
benches for tubes 
equipment; strip fimshing equip- 
ment and prod d above. We 
are continuing tegmork closely with 
The Army O - e division in the 


designing, imeering and manu- 


ills; draw- 


rs; coating 


The XHJP-1 Helicopter 


facturing of af@nance materiel. 


I 


The AETNA-STANDARD ENGINEERING CO. } si 


MILITARY PURCHASING GUIDE 
4 ‘Mv ' ret ne 


YOUNGSTOWN, OHIO 


to the 
| 


L 


[> 
A ESIGNERS AND 
BUILDERS 


end Chemice 
Gustries 
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SPARK PLUGS 
BUMPERS 
WINDSHIELD WIPERS-ELECTRIC 
REGULATORS & RELAYS 
p, GENERATORS 
Mi HORNS 
‘aut oo INSTRUMENTS & GAUGES 


~<a 
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PLASTICS & METALS 
LIGHTING 
COILS & CONDENSERS 
GOVERNORS 
SWITCHES 


DISTRIBUTORS 


MOTORS 


WIRE & CABLE 





Skest-shooters demand 
superior shotgun shells be- 
cause one “missed bird” can 
lose a championship. The 
world-wide popularity of 
.Western XPERT and Win- 

‘chester RANGER Super 
Skeet shells is the best evi- 
dence of the superiority that 
America recognizes in all 


‘of OLIN’S many products. 
<a 


OLIN INDUSTRIES, INC. 


Fast Alton. HU. 
Products of Divisions, Subsidiaries, Affiliates: 


Winchester Firearms, Ammunition, Flashlights, Batteries, Roller Skates 
Bond Flashlights, Batteries + Western Ammunition, Tergets, Trops, 
Brass, Bronze, Phosphor Bronze, Nickel Silver, Copper, Heat Exchangers, 
Blasting Caps + Equitable, Columbia, Liberty, Egyptian, Texas, Western 


Commercial’ Explosives, Black Powder, Railway Fusees, Torpedoes 


14 


New Developments 


some cases, the pur hases are made 


Navy 


buys 


three Departments. In 


jointly. For example, the buys hand tools for the three 


Departments, the Army automotive equipment, and the 
example of 


Purcl 
Army, 


Air Force photographic equipment. As an 
Armed 


buys petroleum, oils, and lubricants for 


buys 
Petroleum asing 


Navy, 


joint purchase, the Services 
Agency 


and Air Force 


NEW FUEL FOR JETS 


A new fuel has been developed for jet-propelled aircraft which 


available per barrel of than 


(JP-1 


Fuel No. 58), is basically a 


more jet fuel 
the old type of kerosene 
AN-F-58 (Army-Navy 


type fuel 


will make 
The new fuel, known as 
gasoline 
between 5 and 65 


Navy, NACA, and 


with an «oc rating varying 


The fuel was develop y the Air Force, 


the petroleum in 


By changing tl of distilling crude oil and blending 
percentage of usable 


oil than wit 


the distilled products gher 


produced from a given quantity of crude 


method of producing kerosene. Despite an increasing 
the Air 


supply jet engine fuel t 


aircraft by Force, less crude oil will be 


n would have been require 


kerosene-ty 


USAF MISSILE TRAINING 
The Air 


guided missiles and allied equipment to be used in a new 


recently announced a program t 


Force 

: , , 
guided-missile launching crews 
lwo Air Force guided missiles 
onsolidated Vultee 774, thir 


approaching 


program of 
were also reveal 
first time. One is the 
missil 


long and the first Air ree 


German V-2, which is about forty-five feet long 

a smaller rocket test missile, the North Americar 
was fired at Holloman Air Force Alamogord 
The NATI\ thirteen feet long 


1 by liquid-fue 


Base 
ximately 


are power rocket motors. and bot! 


supersomic s§ 


OVERCOAT FOR ALUMINUM 


chemical pri 


ently developed vides a 


A re 


tective treatment il inum and its all 
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ding 


luminum parts by dipp 


ffers much gr 
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ibassemblies can thus 


oxidation 


buildings 


DEFUZING BY TELEVISION 


The Ordna LDepartmer f the Army recently 


safely removing 


bombs and projectil 


has developed ; t for 
ysters trom 
a television transmits an image 
who manipulates remote ! 
The dangerous missiles ma 
the same method 


as a vitally needed sate 
the hope that it may 


ican industry 1 personnel in vari 
manufacturit 


The televisi 
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NEVER BEFORE ENGINES LIKE THESE 


$-6820: 270 h.p. at 2600 Continental Motors now offers a matchless line of large overhead- 
S-6749: h.p. at 2600 rpm. valve engines designed especially for transportation, Produced in 
B-6682: Rp. of 3660 ope. sizes from 150 to 250 horsepower, these up-to-the-minute power 
—- a et Se plants make possible a new concept of heavy truck and bus design. 
R-6513: h.p 2600 
U-6501: h.p. at 2600 rpm. PERFORMANCE Being designed to operate at higher r.p.m., 
¥-6637% Re. & SED cpm. these engines open the way for the use of higher gear ratios, result- 
T-6371: h.p 2600 5 . . . ° “e > 

ing in the faster pick-up, better climbing characteristics and higher 


B-6427: h.p 2600 
B-6371: h.p. at 2600 road speeds which add up to FASTER SCHEDULES. 


M-6330: h.p . as . > 
m-6290: ka é EASE OF SERVICING Parts requiring occasional adjustment or 
M-6271: h.p. service are quickly accessible, to minimize time out. Overhead-valve 
F-6226: h.p yr assemblies come off as a unit. Tappets are easily removed and 


F-6209: 0 hp rpm. replaced from above. 

F-6186: h.p. 

F-4162: h.p. . NEW FUELS These engines, supplied today with heads adapted 
ripen me to 75 octane gasoline, are designed to use new fuels, with im- 
pos 7“ f h fuels | ilabl 
~0a00ae ne proved performance and economy, as such fuels become available. 
Y-4091: ke Most models can be adapted to butane and several have counter- 


Y-4069: 25 hp parts in Continental's Diesel line. 


puILT 
FOR THE 
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Research and Development 


Dr. Karl T. Compton Directs Key Defense Program 


Ww YRLD WAR I provided a clue 
to the significance of modern 
technology in warfare: The submarine 
and submarine-detecting devices, the 
airplane, the tank, gas, and sound-rang 
ing of artillery then had their first mili- 
tary use. Though important, none of 
these was decisive—although the sub 


narine came close to being decisive 
against us 
But in 


time in 


World 


history, 


War Il, 
the conflict 


for the first 
was de 
cided by weapons largely or entirely de 
veloped and produced during hostilities. 
This fact was the outstanding military 
lesson emerging from this war as rocket 
weapons, guided missiles, and homing 
torpedoes proved their effectiveness. 
This lesson was taken to heart by the 
military authorities, the Congress, and 
the public, though the idea was not 


entirely new. It was believed, for ex 
ample, that more money spent for re 
less for cur 


search, at the sacrifice of 


rent construction, would enable us to 
forge ahead of our competitors tech 


took 


demonstrate—so 


nically after a few years. But it 
World War II to 
vividly that there could be no dissent 
the soundness of such a policy 

As a result of this lesson, and stimu 


lated by the da inherent in the 


gers 
postwar conflict of ideals and objectives 


j 


between the great democracies and the 


Soviet Union, the Congress has adopted 


] 


policies of vital significance for the 


preservation of our national security 


and the peace of the world. 
One ot thes policies 1S the largest 


military budget in our peacetime his 
tory. Research and development takes 
a little less than four cents out of every 
Military Establish 


of approximately $55 


dollar spent for our 
This sum 


does not include the sums sep 


ment 
000,000 
arately provided by Congress for the 
Atomic Energy Commission 

As citizens and taxpayers we are 
deeply interested in the efficiency with 


which this money is used and the value 


<a 
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PHANTOM 
Marine I 
to the sky 
tion of set-propelled aérial firepower 


(Marine ¢ wp 





FIGHTERS of 
take 


in a striking demonstra 


ghter Squadron 122 


photo) 
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ot the results for which it pays. Are we 
spending enough or too much on this 
aspect of national security? The answer 
is to be found in the organizational 
structure and activities of the Research 
and Development Board 
The Board is composed of s 

ranking officers, two each trom 
Army, Navy, and Air with Dr 


Karl T. Compton, noted educator 
I 


Force, 
and 
scientist as civilian chairman 

Dr. Compton was appointed as chair 
man of the Board by the President on 
devote 


15, 1948. In order to 


this 


October 


full time to important task, he 


resigned the presidency of Massachu 
setts Institute of Tech 
nology, a position he 
had held with distinc 


tion since 1930. 


a. 4 
Arh) 
J 


Dr. Compton was 


\ 4 
original \ 


- Pye ew * 


one ol the 
members of the Na 

tional Defense Research Committee and 
later also became chief of the Office of 
Field Service, OSRD, directing the dis 
patch of scientific experts into the the 
ussist in the fullest ex 


aters of War to 


yloitation of the new weapons then 


r 
I 
be Ing 1Sst ed to our troops 


During World War II he was also 


a member of the Scientific Intelligence 


member of the 
Special Advisory 
chair 


Mission to 


the United Kingdom; a member of the 


Mission to Japan; a 
War's 
Atomic 


Secretary of 
Committee on the 3omb 


man of the United Radar 
Baruch Rubber Survey Committee; and 
a member of the War Resources Board 
His photograph appears on the front 
cover of this issue of OrpNANCE 
Reporting to the Research and De 
velopment Board are eighteen commit 
tees, Car h composed ot three ivil an ex 
perts plus two ofhcers each from the 
three services. Reporting in turn to these 
committees are approximately one hun 


dred technical panels, likewise com 


posed jointiy of civilian and military 
members and covering such specialties 
is radar, metallurgy, airplane power 
plants, and psychological warfare 

A planning division concerns itself 
with the designing of methods of opera 


and the formulation of objectives, 


ind a programs division is charged with 


tion 


assembling and classifying all pertinent 


information regarding the 18,000 re 
search and development projects which 
currently appear in the programs of 
the military Departments. 

At the present time there are more 
than 300 full-time employees and about 
2,300 part-time members of the whole 
Research and Development Board or 
ganization 

The Joint Chiets of Staff provide he 
Research and Development Board with 


numerical ratings on the relative stra 


tegi importance of the various major 
types of military operations in the light 
of the possible eventualities which they 
can toresee 


Under 


gories, the Research and Development 


these main operational cate 


Board breaks the requirements down 


into over 200 principal technical objec 


tives, Suc h as radar and submarine de 


tection. These technical objectives are, 


in their turn, arranged in priority 


groups on the basis of adequacy and 


promise 


Finally the numerical estimates of 


strategic importance from the Joint 


Chiets of Staff and of adequacy-promise 


from the Research and Development 


Board are put together to give a com 


bined figure to each technical objective 


which serves as a ide to the Depart 


nents as to the significance W hich they 


should attach to researct 
ment projects in th 


nical objective 


EDR. COMPTON 
of the fact 


le guidance 


that these 


never ix 


this country, incorporat 


strategic thinking 
vt Staff and the techn 


ment of the Research and D 


Board. This program is 


nect the military am 


quirements of our nation 


tem as effectively is DO 
Our National Military 


high value 


and development 


iw carried on by Dr 


1¢ American people can rely on them 


th confidence t the United 


Keel 


States abreast of the latest technologica 


ce opments ashore afloat, and aloft 
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Working for Peace 


EACE is the most important business in the civilized world today. It is also 
the most urgent. For today time is the most precious commodity the world has 
ever known in all its history. 


@€ Ou quest for peace leads along a very narrow road. On one side is the precipice 
of a possible Third World War—and we have been uncomfortably close to the edge 
on several recent occasions. The precipice is still there. On the other side lurks the 
no less dangerous swamp of economic chaos and its insidious spread already 


threatens to narrow still further the road ahead. 


@ In brief, our problem is not only to achieve peace—but also to avoid bankruptcy. 
The only way to “win” a war nowadays is to prevent it from getting started. Other 


wise, the wilderness may well be the onlv “victor.” 


@ The «timate cost of our participation in the Second World War, including expen 
ditures already made and commitments already assumed, will approximate one 
trillion, four hundred billion dollars—and it will take us more than one hundred 


years to pay for it. We cannot afford an encore! 


@ In our past efforts to secure peace, we have tried limitation of armament, “peace” 
treaties, isolationism, armed neutrality, pious resolutions, moral suasion, threatening 
notes, appeasement, and pacifism. The only trouble was that none of them worked 
We found no peace. 


6 Now we have embarked on a program which recognizes the stark reality that 
military, naval, and air power backed by American science, engineering, and industry 
ire the essential ingredients in any formula not merely to “win” a war—but to avert 
war altogether 


@ As the President said on January 20, 1949: “If we can make it sufficiently clear in 
idvance that any armed attack affecting our Nation's security Would be met with 


erwhelming force, the armed attack might never occur 


@ Obvious overwhelming retaliatory potential may well deter gangster nations from 
a career of world conquest. 


@ During the Second World War our logistical superiority in firepower and mobility 
offset the numerically greater numbers of enemy troops in every theater of operations 


ind reduced our battle deaths to twenty per cent of our enemies. The job ahead 


s to reduce our battle-death expectancy to zero. 


@ The critical and controlling factor in attaining “overwhelming force” is, as always, 


the noncommercial articles required to arm our manhooc—ordnance. We can either 


stock-pile ordnance or stock-pile the “know-how to produce ordnance” promptly, of 


] ] 
superior quality, and in adequate quantity. Stock-piling know-how will cost us only 


: . ‘ 
one-half of one per cent of the cost of building up reserve stocks of the tools to en 


} ] ' 


, , 

high goal of all activities of the American Ordnat 
Insuring pe: without bankrupting i 
| 


nacavors 


our economy is t narrow 


, ° ' 1 
q The chairmen and members of our twenty-nine Technical Divisions and Com 
mittees, backed by the entire Membership of the Association, attacked this prob 


1 uniquely American way—voluntary actio itl on nsation whenever 


Grovernim 


President, American Ordnance Association 





The Core of Security 


Science. Industry. and the Armed Forces United 


+ 


by 
Gen. J. Lawton Collins 


$ 


To avoid disaster, we 
must be able to utilize 
all our strength quickly 
without fumbling, 
error, and second trial 


+ 


et PEAKING for the hghting men 
whom I had the great privilege of 
commanding during World War II, | 
can state that you and your associates 
Navy, Air 


made us feel that we 


those in the Army, Force, 
and in indusiry 
were not on our own, that we did have 
behind us and in our hands not only 
great weapons but also the tremendous 
power of American industry. 


I like to think of our 


structure as resting on 


national 


security a base 


with three legs. The armed forces is 


only one of them. The other two are 


science and industry, and if a very fine 
balance is not maintained among these 
security would be 


three, our national 


upset. If any one of the three is neg 


lected, or if any one is inordinately 
developed at the expense of the others 
either in money that has to come trom 
the taxpayer's pocket or in interest or 
national security is 
We've 


the days when there was no 


initiative, then 


bound to suffer. come a long 
way since 
coordination imong these three. 
When I was a cadet at the Military 
Academy in 1917 it Was quite apparent 
that ultimately we 


into World War I 


er there 


were going to get 
We had a very un 
usual ofhc named Joe Stilwell. 


Joe was an instructor in an academk 
subject, but his heart actually was in 


light 


member his 


yutomatic rifles. I can well re 


inviting the members of 


the first class who were interested to 
go down after our normal hours to sec 
him try to the old Benét 


Mercié machine rifle. Some of you here 


improve 


probably have never heard of it, but it 


was one of the rifles with which we 
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General Collins, a dis- 
tinguished officer of wide 
administrative and field 
experience, is Vice Chief 
of Staff, U. S. Army. He 
was the main speaker at 
the Thirty-first Annual 
Dinner Meeting of the 
A.O.A., held at the Hotel 
Ambassador, Los An- 
geles, April 26, 1949. 











started to fight the first World War 
lack of 
lack of 


American 


Because of the coordination 


plus, I must say, the interest 


on the part of the people 
and scientists who did not come to the 
and the armed torces, 
World War I 
We also had to use 


such weapons as the French 


aid of tndustry 


we had to enter with 


such a weapon. 


75s which, 
fine as it was, even then was outmoded 
We had to train our men w ith wooden 
rifles. We had to practice with wooden 


tanks or with trucks representing tanks. 


Planning for M-Day 


In the interim between wars we 
progressed somewhat, and we developed 
a plan which, | am proud to say, was 
initiated very largely by the Army In 
dustrial College under the leadership 


of men like Mr 
Defense, 


Johnson, now our 


Secretary of and others who 


preceded him. It was a mobilization 


plan which did attempt to codrdinat« 
and to adjust the relative f 


d ~mands oO 


science, of industry, of the armed 


our civilian popul 


forces, and of ition 

Unfortunately that plan was not put 
into effect when World War II came 
along, and again we were left with 
improvisations, extemporizations, trials, 
the reason tor this 


that 


and errors. Largely 


unfortunate state of affairs was 
people were still afraid of the military, 


or of industry—and even perhaps ot 
science. I can well remember again that 
in the interim between wars, when we 
were endeavoring to set up experimen 
tal orders, the member of the Congress 


' 
who later accused us of being slow in 


was the one 


Army 


who led the attacks against educational 


mechanizing the 


orders and against the establishment 


of the Ordnance districts, which were 


just then being formulated. He said 


that the military would take over the 


running of the industry of the United 
States! 

There was a fear that the controls 
by any boards which might be 
this country Just 


would wreck 


proved false that the military would 
endeavor to seek power along this line, 
so also, if people had thought back to 
they 


the operations of Mr. Baruch, 


would have known that we need not 
fear the top men of industry 

I think one of the least-known things 
about Mr. 
“ hen President Wilson placed him nm 


War 


he accepted it on one condition only 


Baruch was the fact that 


charge of the Industries Board 
that he would have the complete power 
that board. Mr. Wilson 
Ne verthe ess, Mr 


voted on every 


of decision of 


gave i to him 


Baruch’s board issuc 


that and he cast his one vor 


arose, 
mie mbe rs 


had all 


along with all tue other 


despite the fact that he alone 


the power 


We Floundered Around 


I should have thought, then, that we 
would have been willing to accept the 
leadership of men ol industry ind men 


of the armed forces when World War 


that was 


we floundered around 


Il began. But unfortunately 
not done, and s 
roduction 


in getting our industrial 


unde r way 
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I hope that we have learned our 
lesson. Certainly, under the new Uni 
fication Act, we now have the neces 


sary structure to avoid these errors. 
Now the policy is set at the very top 
level of government in the National 
Security Council, which is provided for 
by the Unification Act. This Council 
is headed by the President of the 
United States, the other members being 
the Secretary of State, the Secretary of 
Defense, and the Secretaries of the 
Army, Navy, and Air Force Depart 
plus another very important 
the head of the National Security 
Resources Board, which is an agency 


of the National Security Council. 


ments 


man 


Work of the Board 


This Board has the business of bal 


ancing the demands of the civilian 
economy against those of the military, 
allocating production, allocating steel, 
and doing the myriad things that for- 
merly were done by the War Industries 
Board. The National Security Council, 
with the aid of the National Resources 
Board, 


which 


must form the basic policies 


govern the operations of the 
With this guidance the Joint 
Staff are 


plans to attain our strategic objectives. 


military 
Chiefs of ready to set up 
Here again there is a very important 


link in this essential codrdination, be 
cause these plans must be checked not 
only by a subcommittee composed solely 
of military men, an agency of the Joint 
Chiefs of Staff, but also by the Muni- 
tions Board which is made up of the 
three Under Secretaries of the three 
Departments plus a civilian head who 
has the power of decision. 

Therefore, all our plans, if this sys 
tem is followed, will now be well 
coordin ated and Ww ell balance ed To show 
that the Munitions Board takes its job 
seriously and is doing a good job, I 


should like 


which it turned down a rather impor 


to mention a recent case in 


tant plan that the Joint Chiefs had 
been working on with the simple state 
ment that it could not be implemented 
The Joint Chiefs 
changed the plan accordingly. 


by industry have 


Ot course, in our planning there is 


2 continual byplay back and forth 


among the armed forces, science, and 


industry. Usually the military peopl 
will set up a requirement tor a certain 


Take, for an 


velopment ot a 


item example, the de 


certain type of equip 


found we needed in 


had 


ment which we 


Normandy. After w 


landed 
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the development was started. 


That lesson was 


peace. 


Annual Meeting of the 
April 26, 1949. 





Navy Weapons Development 
Rear Adm. W. G. Switzer 
Commander, U.S. Naval Ordnance Test Station 
Inyokern, Calif. 
in the fast-moving field of weapons development for modern 
warfare, we cannot stand still. At the U. S. 
Station at Inyokern, Calif., the development of new and more effec 
tive rockets is proceeding at an accelerated rate, particularly in the 
air-to-air field where higher velocities and cleaner designs are rapidly 
becoming available. Revolutionary developments in the field of under 
water propulsion and control systems are in prospect, which give 
promise of wide application beyond the specific field for which 


We at the Naval Ordnance Test Station realize fully that the main 
reliance of the Nation for the development of weapons rests with 
private industry, but we feel that Government facilities such as this 
have a very definite place in the weapons development progran 
learned in the 
technicians and several thousand other persons who are working at 
Inyokern must keep abreast of weapons development in times of 
Admiral Switzer made these remarks during an illustrated 
lecture at the Ordnance Technology Conference of the Thirty-first 
A.O.A., Hotel Ambassador, Los Angeles 


Naval Ordnance Test 


last war. The 600 professional 








would 
W- 


small fielas 


he ww we 


beachhead. 


question arose as to 
break out 


were in hedgerow country 


from the 


one hundred yards square separated by 


tremendous hedgerows of mud and 


roots of trees which formed natural 


fortifications for the Germans. On 


flank 


mortars 


either were swamplands, and 
behind the 


tremendous 


German located 


hedgerows were causing 
casualties among our men. Thus it was 
a question of a frontal attack; if we 
tried to envelope these positions we 


would run into swamps. 


Call for Radar 


We had no satisfactory way to locat 
the deadly mortars, so we sent out a 
hurried call for the development of 
some device by which we could find 
their position and then bring fire down 
upon them 
The order came in too late; so we 
broke through by using great air power 
tank But before the 


ended an adaptation of radar had been 


and power war 


volved by the scientists whom we had 
isked to help us, and later we were ad 


fire by radar locators 


usting artillery 


rate these devices were set 
up, and the people who handled them 
ll the pips on the 


to know what a 


When anything new 


new it had to be either 


a new dump, a concentration of troops, 
or something moving up. More than 
one German concentration was counter- 
attacked and broken up by artillery fire 
even though nobody had actually seen 
the target. 

We received this sort of help through 
out the war because the Ordnance De 
partment and the other agencies of the 
Department of the Army sent teams 
right up to the front with new weapons 
to teach us how they worked 

Actually our casualties during the 
past war were twenty per cent of those 
of our enemies, despite the fact that 
usually we were fighting against 
greater numerical odds. 

With this application of science and 
industry, plus expert development in 
our army, we—a peaceful, democratic 
people—succeeded in World War I and 
in World War II by able to 
cross the seas under the protection of 
our Navy and beat our enemies at their 
own game on their own ground 
The problem ahead of us now, per 


haps, is to perform another miracle 


being 


the miracle of peace, the miracle of pre 
venting another of these damnable wars. 
We can do it only if science, industry, 


and our military forces again have con 


fidence in one another and work to 


gether to build up a strong America 


that no one will dare to attack 


ORDNANCE 





Proving the Rockets 


Army. Navy, Air Force Operations at White Sands 


Brig. Gen. Philip G. Blackmore 


. 


The success of the prov- 
ing-ground activities has 
been due to the splendid 
coéperation of all the par- 
ticipating agencies 


8 


HE primary mission of the White 

Sands Proving Ground is to pro- 
vide facilities for firing rockets and 
guided missiles, and to record the data 
connected with their flight. The mis 
siles are designed and manufactured by 
private industry and brought to the 
proving ground for test. Rockets which 
have been fired include the V-2, the 
Viking, the Hermes, the Aecrobee (a 
Navy rocket), the MX 774 


yy +] 
Force rocket), and a series of rockets 


(an Air 


which have been designed by the Cali 
fornia Institute of Technology. 
When a rocket is fired, information 


+ recorded within the rocket itself and 


4.so at various different types of station 
oa the ground. Telemetering stations 


receive and record on moving picture 


film messages broadcast from the rocket 
The present telemetering systems have 
thirty different channels. Other ground 


stations are concerned with tracking 


the rocket during its flight 


Cameras installed at three stations 


each a mile from the launching site 


give 
the rocket’s flight. Each of 


eras points directly at a graduated pole 


accurate data for the first mile o 


these cam 


which is almost in line with the launch 
The 


position, but exposures are recorded on 


ing site camera remains fixed in 
a moving film at the rate of thirty per 
As the 
cameras can be 


of the 


second xposures trom the three 


svn hronized, the tra 


jectory ocket can be computed 


by film measurement and triangulation 


Phototheodolites at about fifteen sta 
tions have two parallel optical systems, 


one tor the observer and one for the 


noving-picture camera. On each frame 


ot the film the dial imuth 


readings tor az 
and elevation are recorded, as well asthe 
Here again th 


picture of the rocket 
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trajectory can be computed by film 
measurement and triangulation, but the 


t farther 


rocket can be followed much 


along its course. Tracking telescopes 


are used similarly but have more power. 


Radar and Doppler 

Two types of electronic equipment 
are used to track the target throughout 
its flight. One is a radar system operated 
by the Signal Corps Engineering Lab 
oratory and the other is a Doppler or 
Dovap system operated by the Ballistic 
Research Laboratory 

The 
hed wartime SCR-584, 


radar system includes a modi 
i beacon or re 
sponder in the rocket, and an automat: 


board. The a 


curacy is somewhat approximate, but a 


cally operated plotting 
plot is made while the rocket is in 
flight. As this information is immed 
ately available it is used for safety con 


trol; if the rocket is in danger ot g 


off the reservation a rad 
sent out to shut off the fuel 
to blow the 
the rocket 
The Doppler 


is very ac 


or De 

ap system 
curate indeed, but the 
plot of 1 


> 


ifter 


he path ot the 
rocket is no | 
untl almost ul 
amount of computation has 
radio 


continuous 


formed. A 


sent out from a ground station 


continuous signal is received at four 
other ground stations and at the rocket 
The signal received at the rocket act 
vates a transmitter in the 
sends out another 


which is received at 


tions. Due to the movement 
rocket along its path, this wave 
what out of phase with the w 
out from the ground station 
atca } 


station and 


waves are combined 
ceiving 
wave, the freq 
constant. It increases as the 
the rocket increases, and 
} ] + th 


the velocity ro ket 


This third wave 
tion picture ft 
Aberdeen Pri 


tion 


General Blackmore, com- 
manding general of White 
Sands Proving Ground, 
N. Mex., delivered these 
remarks during the Ord- 
nance Technology Con- 
ference of the Thirty-first 
Annual Meeting of the 
American Ordnance As- 
sociation, held at the 
Hotel Ambassador, Los 
Angeles, April 26, 1949. 





As time trom take-off of th rocket 


ha 
also recorded on the film in half sec 


onds, IS Poss ble to count the number 


he number of time sig 
determine not only the 
cet at any time but 


lso the distance trom the ground t 


the rocket at any tine As such a record 
is made at each of four ground stations, 


the path of the rocket in be recor 


structed by triangulati ” 

cooperation betwee 
the many Army, Navy, and 
Air Force White Sands is 


due largeiy to interest in the 


The splendid 
civilian, 
agencies at 

work, but 
ryanization 


the very looseness of the 


is also important. There is an honest 
eflort to understand each other's prob 
ler 8 ind to assist im th r solution 


Conflicting interests usually be 
er able rt 
ana reat deal of 


that 


reconciled. There is 
tual admuration 


pride of accomplishn I believe 
} } 


White Sand 
ready d ; ry | measure of 
es whict 


ittai 


und has a 





Sea Power for Peaee 


Adequate Naval Forees May Prevent Auother Conflict 


AM most 
portunity of being present at this 
American Ord 
am particularly 


being held 


appreciative of the op 


annual meeting of the 
nance Association and 
pleased that the meeting is 
Due to the 
h I have 


ilitornia waters, I 


in Southern Calitornia 
long number ot years whic 


spent in Southern ¢ 


feel as though i were a hor rccominy 


tor me. My tours of sea duty from Ig2t 


ai 
to 1939 Were all spent in ships basing 


either in the Seach area or the 


Long 


San Pedro area. | am sure that you all 


remember the days when the strength 


of our battle leet rode majestically at 


anchor off Long Beach and when our 


destroyer and submarine fleet were at 


San Diego 

The recollection ot the sight of our 
battleships and aircraft carriers lying 
off your shore will always, | am 


sure, 


remain firm in your minds as well as 


in mine. We appreciated then, and I 
um conhdent that we 


appreciate now, 


that this visible strength of our armed 


»” 


<s 


Rear Adm. Albert G. Noble 


might gave confidence of the main 
tenance of our national security. Espe 
cially did it give confidence of our 
Nation's ability to use the sea lanes for 
the purpose of conducting free trade 


throughout the entire world. 


Sea Power Means Freedom 


Those 
Mexico, 


AUGUSTA—4to 


hips, the PennsyLvania, New 


IDAHO, SARATOGA, LEXINe TON 


mention only a few 


have now departed. However, the sense 


of security which they represented in 
b 


bygone days is symbolized in other 


cratt ot different types but equally as 


LI 
capable of maintaming open tor our 


tree intercourse of trade the sea lanes 


and oceans of the world. It is this 


naval strength which gives to us a tree 
dom of action which is denied to any 
other nation not possessing it. The in 
fluence of sea power has some aspects 
ot being intangible, but it is a hard 
reality tor those who do not possess it. 
nation 


Sea power, the ability of a 


to use the seas for her own 


purposes, 
veen a decisive factor in the world’s 
a Chris 


made possible by 


has 
history. The very existence of 
tian Europe was 
incient nations which used sea power as 
1 tool in their struggle to prevent alien 
ultures and philosophies from over 
running Europe. Many years ago the 
Xerxes at 
Salamis to keep out the Persians. Twe 


Rome destroyed 


Greeks deteated the navy of 


centuries later, young 


Carthaginian sea power to end _ this 


menace forever 


In the 
ot the 


ancient times it was contro! 


Mediterranean which decided 


ruled = the 
7 


abdso 


the military issues. Rome 
entire known world through het 


| Mare 


was no other sea to 


ute domination of Vostrum at a 
there 
Now 


American sea power 


time when 


” crossed once again wis 


power which i 
helping to oppose the further expansior 


Wester 


onceivable that the suc 


of an alien ideology into 
Europe. It is 


our eflorts to preserve a Chris 
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tian democratic world will depend on 
the They 


remain, as they have always been, wide 


our ability to control seas 


and wet and deep, lying between us 
They 
as barriers or as bonds to 


T 
and allies. 


and the rest of the world can 


serve cither 


unite us with our friends 


American 


are today the high 


By the grace ol God and 


naval they 


roads 


power 
flow the trade 


which keeps us great. Only as long as 


over W hi h Ww ill 


enforcing our right 


seas at will, at 


we are capable ot 


to sail the times and 


] 


places of our own choosing, can 


maintain either the economic or mili 
tary potential on which rests American 
vorld leadershi 


The United 


has the naval power to keep all 


States alone of nations 
our 
seas open and to deny their uses to an 
The 


Opposition serves only to spotlight the 


enemy. very lack ot any surtace 


" 
allies 


1} 
covered DY 


power we can share with our 


Two thirds of the globe is 


forces can con 


Adequate naval 


water. 


trol the surface of that water—and the 


air above it and the depths below it 


] 
to give us an initial domination 


most of the world at the sta 


} 
future confiict 


We Control the Sea 
a physical fact 


lacks it ts 


Our sea control is 


Any 


torced to the uses 


potential enemy who 
of unde 


ryrounads ane 


subversives to injure or destroy us. Our 
’ 


freedom of movement and flexibility of 


attack anywhere in the world are pre 


served bonds which join us 


to every may have. 


Ar ! and 


exercise 


eftiective naval 
control of the 
any things 


quires ! 


The Navy's Martin 
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AM-1 Mauler can carry three full-size torpedoes 





Noble, Chief of the 
Bureau of Ordnance 
delivered this address at the 
Thirty-first Annual Dinner of 
the A.O.A,. held at the Hotel 
Ambassador, Los Angcles, April 
26, 1949 
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Navy's 











must have the tools to operat 


sively and defensively igainst 


opposition submMar»rines, ships, 


And it 
them 


craft needs also the 


m ike 


supply system tactui 


efiective supplies 
responsive t 
under cor 


the requirements as well 


mand of the thority 


We and our al 


successfully 


responsibil 
ies ha 


complet a 
in history. That war 
wars, was foug! 
} ! 
tional policy 


navies and i 


armed instrumet 
Based on certai 
lessons 


National Mi 


Consideration is 


our 
} 


tary Establishmer 


twelve 


still being given to further change. 


However, it is recognized that in any 


change, it is requisite that if our armed 
torces are to be adequate instruments 
of our national policies, 

eflective and flexible 


Much 


nature ol! 


has been said 
future wartare 

: , 
lieve it conceivable that 


States will resort to a “ 


mass destruction l rather 
hold 
principles w ithin a policy 


the ! 


we shall to our 


preserve laximum oft 


property wherever we may have t 
| 


, : 
Such a policy will deman 


the enemy armed torces 1n a 


j 


by armies, navies, and at 


Thos 
Mates 


gether forces in the 


the Unned must be ‘ ind 


adequate, each of them Flse we may 


of necessity find ourselves committed to 
, ' 
le policies or unable to sus 


unacceptable 


tain those which are a ep able 


lays with 


} 


Notwithstanding the dark 


which we have had to conten 


recent that we « 


discern a fi light. There 


couraging e¢\ dence that our etlorts 


creating world peace have succeeded 


least in reaching imora ha ee 


Acceptance of the 


nations 


what it is and retaining the 


’ ‘ ; 
to equalization of offensive 


sive methods gives 


+} 


tion aflordu time 


irnty to other nations 


The United States 1s 


of nations seckin 


tion to work 
our owl peri, 


We 
ht 


faith im wus 


must be ri 


rockets, and four 20-mm annon 





Industry Looks at Preparedness 


Business Must Increase Its Cooperation with Government 


1 SOMETIMES question the extent 
to which our business leaders recog 
nize the part that they might take in 


keeping America strong defensively 
To qualify fully in an emergency, one 
has to know how he or his organization 


can give complete and effective 


support 
to our commanders in the armed 
lorces 

\ number of our mi hiefs 
conducted splet lid courses ndustr il 
mobilization in an effort to help and 
guide industrialists in planning their 
programs for national defense. It would 
armed forces have 


appe ar that the 


made every reasonable effort to carry 
out their part of the industrial-mobiliza 
tion program It is up to business and 
industry to recognize what is required 
of them 

Private industry attracts large nun 
bers of capable engineers and scientists 
who can contribute much to moderniz 
our defense material, whereas the Gov 


ernment has but a limited number of 


men qualified to undertake the many 
new ce clopment progral WM hi h 
| 


must b onsidered 


Som yusINessme! 
couraged b certain Dus 


of the Go ron 


Business Must Cooperate 
Ih heard | 


eT, pbusinessn 


that vecessarily there 
tacles with which they 


have to cope We can 


our objections to any 


ind should ra 
needless rea 


On the ot! 


to refuse t 


Mr. Meine 
xcturing Ce 
Philadelphi 
Association 


meeting 


William J. Meinel 





“Training our organiza- 
tions to do business with 
the Government will per- 
mit us to get under 
way more effectively and 
quickly in the event of 
an emergency. We must 
be prepared to do a 
gigantic job and to back 
up and support our fight- 
ing men to the very 
limit of our ability.” 











Government work associated with the 


strengthening of our defense. 


It is understandable that certain 


companies which have been unusually 
advan 


prosperous might find it to their 


tage to spend some of their 


earnings 

to aid the Government on research and 
work, 

quipment and personnel are 


to furnish i special 


provided their 


development 


qualified 


poli y I 
ds in the ve: 

be commendable, indeed, 

a mae 


put service to ce 
manner 
lanyv to put 


the 


ess 
lity to their 
to their stockhe 
in which they 


assuredly 


to touch on another 


st have been most em 
:. 


our Government as well 
aders of our armed forces 
serious strikes 
Strikes during the war 


unces reflected very un 


Dusiness Management So 


ustrialists ailed to apply 

nan understanding 

s, resulting in harmfu 

work stoppages. This is a matter whict 


study 


e that strikes 


during 


in de aling with 


morale 

soldiers and that 
We have determined that 

fully informing employees as to the im 


work 


our fighting forces encourages them to 


of war tend to lower the 


jur own bolster 
the enemy 
their 


portance of in supporting 


put forth their gteatest effort. Leaders 
n Ordnance have been most coopera 
tive in bringing to the attention of 
management the value of the industrial 


This 


passed along to a group of employees, 


ontribution information, wisely 


generally resolves itself in the workers 
teaming up with management to bring 
ibout even greater results 


We have had 


periences, particularly W hen we were 


a number of such ex 


asked to undertake special emergency 


requirements. On specific occasions a 


general officer and his staff would come 
te our plant and acquaint the employees 
with the significance of their efforts. As 
would be 


a direct result, pressure 


brought to bear on management by the 


employees to seek the more difficult task 


permit us to get 
and quickly in 
We must 


gigantic job and 


tively 
in emergency 


to do a 


and support our fighting m 
very limit of our ability 


The demonstration of sober enthu 


siasm here should be an inspiration t 


ndustrialists to busy themselves in ar 
effort to do a superior job in the 


terest of keeping America strong so 


that we might continue our cherished 


way of ife 
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The Red Army 


A Searching Analysis of Russian Men and Tacties 
Capt. B. H. Liddell Hart 


= Red Ar is an embodimen Soviet ground forces are 

ntrasts. Its strange mingling a collection of contrasts, 
of new al ntific metho embodying the primi- 
and primitive tive and the mechanized 
flexibili 


produc 

The apy nt incongruities whict 
casu I d lead them 
win y different mclusions become 


more 


July-August, 1949 





In examining the wartime record, it 
is natural to begin with the leadership. 
When I asked Field Marshal 
Rundstedt which were the 


von 
best gen 
terse 
1941. 
opponent, 


erals he met, his verdict was 
“None 
Rundstedt’s 
on the Southern front, was the tamous 


Marshal S. M. 


heroes of 


were any good in 


chief Russian 
Budenny, 
the 
Rundstedt _ re 


cavalryman, 
the legendary 
Civil War. 


marked that the aptest description of 


one ol 


Russian 


Budenny was provided by a captured 
Russian officer who said: “He is a man 
with an immense moustache but a very 
small brain.’ 

Budenny had been an imposing mem 
ber of the “military court” called to sit 
in judgment on the generals who were 
arraigned for treason in 1937, and it is 
clear that this wholesale political purge 
had very damaging effects on the capac 


Army 


The 1941 invasion showed that 


ity of the Red to meet the test 
ot war 
incompetence was preponderant in all 


levels of command. 


Better Leadership 


But the subsequent muditary purge 
had better results, opening the way for 


the rise of talented commanders wh« 
ould prove their case in the more real 
combination 


wW ider 


istic “trial by battle Che 


of practi il testing ind por 


' ' 
remarkable change 
level of leadership was 


by 


tunity produced i 
By 1942 the 
rising, and it went on rising year 


year while the war lasted 
All the 
talked 


the ability of 


German generals to whom | 
vh adn 


Marshal Zhu 


is outstanding 


expressed hi ration of 

1 
whom 
they Next t 
him the placed Marst i Koniey 


hin is 


KOV, 


trey irded 


It 
number 
nanders had 
of maneuvermny 


the proportion ot 


on the 


nin ind 


sphere, tended to develop a good tacti 
cal sense, because the incompetent soon 
became casualties in a field that was 
ruled by the hard realities of an enemy's 
bullets and shells. But the intermediate 
commanders, even more than in most 
were concerned with other 
1 heir 


judgments 


armies, 


factors. superiors orders and 


were more to be feared 


than the enemy. 


Elite Troops 


lactically, the best troops were the 


so-called armored with a level 


1H 
! 


corps 


of intelligence among ofhcers anc nen 


much above the average. I use the term, 
“so-called,” because in fact the actual 
armored element was only a small part 
of the units—they had from 200 to 300 


tanks and no other armored vehicles. 


The composition of these corps varied 
(here the Russians had a strong sense 


of flexibility) but was usually either 


one or two tank brigades, the latter in 
tank battalion 


battalions car 


iurn consisting of one 


and some four infantry 


ried in trucks. 

Although the battalions were small 
by Western standards, the German of 
ficers remarked to me that the 
Russians profited much in tactical ef 
fectiveness by 


ized Che 


1ZCC units 
on 0 


having such handier 


< was little 


corps itselt 


| 
harper 


2 than our divisions. In 


the case of these armored corps there 


were no divisional headquarters inter 


posed. By cutting out this extra link in 


ind and letting the 


the chain or comm 
nmander handle direct as many 
| j 


i moO7en Drigades, 


corps co 
tume Ww 


rained 


lexibility 


The Russian high command rarely 
placed these armored corps under the 
control of the ordinary armies but 
grouped two to six of them in what 
were called “armored armies” and kept 
them for special striking rdles. That 
habit of 


than the British 


armored divisions 


Was wiser 


putting under an 
intantry commander who is apt to be 
pedestrianly minded and accustomed to 
The 
not only to keep their 


irmy of quality” distinct but also t 


slow-motion warfare Russians 


were careful 
ensure that it was treated as such 
When the battle 


one of the 


tront became stati 


big bounds forward 


ifter 


that the Russians periodically mad 


these armored armies were withdrawn 


into reserve There was then usually ar 


months before the 


Russians had repaired 


interval of several 
their communi 
brought up supplies, ac 


r 
umutated 


cations and 
] 
he 


irge stocks of ammunition, 
und were ready to launch a fresh of 


nsive. 


The cracking of the enemy's 


new defense line was left to the ordi 


nary infantry armies, helped by a 


special re€nforcement of artillery and 


ilso tank units from the higher com 


d’s general reserve 


a detailed account that was given 


of a typical Russian offensive ir 
’ 


Stages ol the war, the me hods 


made 


later 


ied were ery clear. The as 


lt was delivered by three armies 


th some thirty intantry divisions con 


entrated on a twenty-five miles 


sector 


, ' E , 
ind similar attacks 


were 
other sec 


An irmored 


unched on 
irmy 


idiness, its ad 


Russian infantrymen are able to operate without an elaborate variety of equipment 
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standing twelve miles behind the front. 


The infantry assault was preceded by 


1 bombardment, lasting for two hours, 


by some 1,200 guns, and the infantry 
: 


then pushed forward, eating gradually 


into the German defensive position. By 


the third day ! divisions 


IH int 


been Pp 


1 


nre 


roken t 


open 
throughs 
and 


tors 


ploiting 


sit 
ten pted 1 


wrought to 


High Casualty Rate 
The 
suflered heavy 


breaching pury 


Russian intantry assaults usually 


their 
" 


OSSES achieving 


in 


ose, DeINg planner 


executed in ittering-ram stvi« I otten 


happened th after assat lt was 


shattered by fire. Or che 


hand 


other niantry units 
otten showe 

vav thev w 
utter the 


The reby 


intelligent or that infantry division 


not highly 


policy not t& allow much scope with a makeshi 


vidual judgment ind initiative transport ind 


Attacks ran much on World War I t re 


they might be (renera 


int 

lines—“tramlines 
with the 

the infantry 

vy 1 ony ¢ 


1 company ol 


ot miantry 


were small, t& 


nen whi I 
ocal Mexibility 


Once the 


broken throu 


centrate an 


arye ae 


position Wa 


In maneuver 


inte rmedia 


rei ained 


other armies 


Their tactica 


centuated by the 


their equipment 


mations had on 
, 


the tank and the 


reconnaissance view 
' 


LOTOTC VC I I \ ted \ | im 


Gserman 


had 


Ww“ 


yon 


the 


irmy 


< 


is 


col 


that 


vicdly ex 


Manteufl 


mment 


nanders 


ssians were 





which Soviet indoctrination had grafted “force of this kind I am convinced formly low quality, and to talk as if 


onto a deep-rooted patriotism. And be- _ that the allies could stop and disorgan- the problem were that of stopping such 


yond that there was a fatalism natural ize any attempted advance across the a mass-produced army. Trenchard im 
to the Slav-Asiatic character of the peo- Continent.” He was supported by plied this when declaring: “I cannot 
ple but given a more automatonlike Lords Trenchard and Portal, the two _ believe that 500,000, 1,000,000, or even 
effect by the new combination of a greatest Chiefs of the Air Staff. Their 2,000,000 men could advance without 
mechanistic age with a deterministi views were based on experience of the being stopped by the power of the 
view of human life Westerr mpaign iN 1944-1945 Royal Air Force, backed by the power 
It is more difficult for an opponent But such assurance looks dubious in of the American Air Force. 
to make an impression on Russian _ the light of the evidence from the East 


troops, either by shock urprise, ern Front. From this it is clear that 


The Initial Problem 

than on those of any other nation. That the Russians better able than any In reality, the initial problem is that 
diminishes his chances of npeding Western army lvance in tace of a yf stopping a much smaller but skilled 
them by air attack or by h trong opposing air force because of 1 composed of mechanized spear 
their lanks—to which most armi P their army’s lesser dependence on sup ads. In the later stages of the Eastern 
acutely sensitive. On the other hand, ply and their troops’ greater ability to ron ampaign it was these fast-mov 
it gives him more chance of getting do without what other armies regard ing spearheads which carried out the 
right around their flanks before they is necessities, as well as the skill they lecisive penetrations, while the mass 
have realized the danger, and cutting have developed in moving dispersed army walked on behind. It may be 
them off—though it may still prove Moreover, when the German Army more of a problem to stop 200,000 of 
very hard to make them surrender even in France suffered partial paralysis such troops than to stop 2,000,000 in 
when their situation is hopeless under air attack, the German Air  fantrymen. 

Here we may find the reason why Force had already been driven out ot To meet that problem a large air 
the Germans took such an immense the sky as a result of a prolonged force is not enough. While a large 
total of prisoners in their great pincer struggle. If the Red Army started to army with little air support would be 
maneuvers yet also had to pay a heavy advance and the allied air forces tried an even less safe insurance, there is 
price themselves, in life and delay, be to stop it, they would have to reckon need for a fair-sized land force of a 
fore they could actually put the encir on meeting strong interference from highly mobile kind to check the Rus 
cled Russians “in the bag.” It is sig the Red Air Force, in the first phase — sian spearheads that might infiltrate in 
nificant that the younger German at least—and that would be the vital the face of air attack. The Western 
soldiers who were in the fighting line phase allies are at present far from possessing 
tend to be even more emphatic in their Lord Trenchard discounted such in that minimum insurance on_ the 
testimony to Russian toughness than rference by arguing that while the ground. When it is attained, then it 
the higher generals who planned these \ussians ave plenty of ma may be w’se to put the preponderant 

ist encirclements—for it was the for rd « nake good ones, they effort into developing air strength—to 
mer who had to “finish the job.” Even in operating and main check the mobilized masses of Russia 
so. it was not so hard force the ining them. He went on to declare on their long and arduous walk to the 
surrender of such large masses as it t ! pplied to mechanical West 
was to overcome the small parties that‘ 5 0 und—“they could Those masses 


were cut off and surrounded in the : maintai hem; and they never and equipment, by Western standards 


} / 


mcKWard n skill 


of a battle. These commonly hay I maintain them. But the leaven is increasing and rising 

ld out until they were all killed or , presen ‘ prevalent view in both skill and equipment, The pr 
rippled. i Ke es war disbandment of many divisions and 
iption? Germans the reduction of the total numbers 


Russian Unimpressionability ' fous n tl astern Front say inder arms have made it possible to 


Che “unimpressionability of the th c sians had improved gre: give a higher scale of modern equip 
Russians, as well as their exceptional 1 nechat ns I skill 9 ment to those that remain, especially 
carry on without proper { npared wi 14 ie bi the spearhead divisions 


f Ru : { ' ' | 
riet, KNussia § Torces present, and 


pplies, needs to | con int rey s Vv I irried out In | 
ount when ons ne | 5 sin mat rm b rT repre 1 llectior oft contrasts t 
made for air power ae n I nal ! SCT “ wood, } contu the Western observer 
wer to the Russian } ney had | v of ll-trained ¢ I them as a whole wu 
luential body of pert of ’ n tac German tank officers pecific grade. They defy such classifica 
West, espectally beng nad, \ h rie } 1 c r tne | Russia itseit 
es that the be ‘ sto] war, tl nm lar ympar f sc: “What 
Russian invasion is hav it al ied é I Russia?” The extret iriation 
force ready rather th big arm\ {1 sian i ese proves Ta attempted answers shows the impos 
tt it the former wou Ib rt n \ ) ron ! I lat c il ( i definite one There was 
of stopping it—above lb | I in dang f pin yur hoy deeper understanding in the man who, 
its lines of supply : 1 date ide closer experience, replied: “Every 
Advocating the “ation of an . langer, 1 1g you hear about Russia is true. Ali 
force of 450 air squadre rd ! lon the Red Army one 1 good things vou hear 


nlewood recently de | t f tv without quality, o un | the bad things are true 
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Researeh at CalTeeh 


Military-Scientifie Projects at 
California Institute of Technology 


‘ 


by 
Dr. Clark B. Millikan 


+ 


‘Basic research un- 
derlies all modern 
mechanized war” 


Mm of the activities of the 
California Institute of Tech 


are directly related to the de 
ot 


considering 


nology 


fense program the country as a 


In 


pears that there are four rather distinct 


whole this fact it ap 


; 
types of activity which belong in this 
category 

The 


college; 


first is in the classical field of a 


namely, training and education. 


Here there are three subdivisions which 
affect the national defense. First, many 


of undergraduate and graduate 


our 


tudents, when they finish their train 


ing, enter industries engaged in de 


ne sort or another 
aboratories or research 


the 


or Government 
This Is 
ot 


ch to the training portion of 


establishments perhaps 


reatest contribution an institution 


national 


like ( 


lefense duties. 


its 


Secondly, there number of 


Army, Na 


who sent 


ire i 
Air 


Institute 


Force officers 


tor 


ire post 


one or another 


Na 


rom the postgraduate 


training in 


year the y has sent 


ipolis to the aéronautics 


f CalTech for postgradi ite 
on or 


has been going 


hiteen vears now ind 


» see recently 
val-officer 
1dmiral’s stripes 


Marine Co 


pomntment as 


rps stu 


and the 
dents nas fr cive nis a 
a general office 

Finally 


’ ! 
new develop 


July-August, 19.49 


ment which only this year has become 


sossible through legislation, Govern 
i s 


ment laboratories and scientific estab 


lishments are now authorized to send 


civil-service employees on paid leaves 


of absence to academic institutions for 


special technical training. | believe we 
shall have one or two men of this type 


the first time this 


at the Institute for 


year. This is a very wise provision of 


the Government, and it can be very 


helpful in fostering the morale and the 
up-to-dateness of Government estab 
lishments. 

The 


activity may be labeled as Government 


second of my four fields of 


supported research in on-campus proj 
ects. Such projects employ primarily 
the regular academic staff and graduat 
students at the Institute. Some specially 
hired technical personnel are needed, 
but primarily projects are manned by 
the Institute staff and students. Genet 
ally the regular Institute facilities are 
used in these projects, although some 
large items of equipment are Govern 


Most of 


ure. very basic in nature, and the activi 


ment-furnished these projects 


ties are, to a very 


The 


reports 


large extent, unclassi 


hed. results are published botl 


in to the sponsoring agency 


ind also in the conventional technical 


ournals 


Varied Projects 


These projects represent in a very 
large measure research work on which 
staff 


invhow. 


the would wish to be occupied 


In this case the Government 


wencies make it financially possib!| 
this extremely | 1 
research t 


helds covered by 


" 
mental 


the thirty 


projects of this type which 


effect at the California Institute of T« 
nology are extremely wide 
In geology one of the very interesting 


projects 18 a study in glaciatior 


glaciological research in 
In mathematics there is 


collect and put into publishable 


rm 


1 , 
athematica notes 


ulTech’s great 


Rare " 


the prodigious mn 
left 


H 


which were ry f 


in, of 


mathe matician 





Doctor Millikan, director of the 
Guggenheim Aéronautical Lab- 
oratory at the California Insti- 
tute of Technology, delivered 
this address at the Industrial 
Preparedness Luncheon of the 
Thirty-first Annual Meeting of 
the A.O.A., Hotel Ambassador 
Los Angeles, April 26, 1949 








t 
t 


gaged in a 3 


t 


mathematical material which Dr 


man 


searches on 


xX rays, and other problems related 


[ 


Six 


world, 


he eflorts ot 


Sor 


rom all over the who are 


mathematician 


en 


year project of publishing 


his enormous amount of fundame nta 


left unfinished 


In physics there ire numero 


cosmic rays, gamma 


vuclear physics 


Finally, in engineering, there ar 


number of projects dealing with so 


and with liquids. In solids, one o 


major 
mechanism of 
local 


number of 1 


c 


of cavitation, dnd the problem of 


¢ 


the surface 


series 


ing 


studies 1s the 


yielding 1 
stresses In liquids, ther 
rograms dealing 
fundamental 

] 


avitation, the 


ntry when objects like torpedoes et 


ot water There 


of model studies of 


ciopment, coast crosion indbdar 


and the 


Aeronautical Research 


r 


t 


C 


own 


t 


I 


je 


searches 


I 


In which 


art 


acronautics 


of engineering 


onside ring separat | 


held there are 


heoretica resear hes 


sressors and turbines—the 


hine that is so important in the 


t engines. There are structura 


on new Ss Oo 


which 1 possipic 


rift 


onstruction 


n 
light and 


! 
wild extremely sur 


] 


are 


Bat 


rays 


to 
1 

j 
118 


the 


fundamenta 


unaer high 


wit! 
Processe 


wate! 


it 


ire 1180 


new 


re 


sandwi } 


tc 


e 


or modern high spec 1 aircraft: studie 


29 





of structural stresses and deflections 


highly wept back wings, of which 


most nothing is known 


In acrodynamics there are, fir 


, 
sonic wind tunnel investigation 


' 
rst ontinuously operating 


l nited 


upe rsonic 


tunnel in. the States wa t 


igned and built at the California I: 


stitute to serve as the miiot t 


Abe rdec n 


This first 


the famous super 


tunnel wind 
peeds ibout four ti 
ind. We now have 
5 udy and cle \¢ loy ment of mother p lot 
tunnel which 1S designed to reach stil 
There 
theoretical in 
Y transonik 


the 


neighborhoos 
1 which is of 
tance im the current 


high-speed 


Vhis 


suthined 1s 


airer 
limited 
} i\c 


projects which arc vy In progress, but 


it shows the wide t helds and 


subjects covered. From the titles | am 


ire you will recognize the very im 


nediate military importance of some, 


ies 


A technician is placing 


flexible-throat tunnel hy 


wind devel« ped 


0 


For man 


tion 18 


most 1 


toundations 


the 


ment 
sored 
Nationa 
the 


iy im 


Its task is the 


ilTect 


others 
parent 


portant ¢ 


Military 
Army Ordnance Department carry 


h tl 


no immediate applica researches 


ulsion md its { luct 1s reports 


The se are perhaps the prot 


since if the rather than physical articles. It now has 
and wel extensive and ex | 


chen Te al 


vent who have 


tant truth 


I iboratory, 


oT 


an ¢ xample oO 


It diflers from the 


e in that it 
iboratory located 


] rt 
nil tr 


es trom 


operated for the Govern 


ck It is 


lepartments of the 


] ' = 
jointly spon publici 


eTa responsil 
Establishment, witt sounding rocket whicl 
sore weeks 
argest share. 

Tune 


rrying out ot 


uided-missile model in the test section of the supersoni 
fo 


Aberdeen Proving Ground 
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“ 
“a 


~~, 
or at hh 


- ~ 


“A 


A diagrammatic view of Aberdeen’s CalTech-designed supersonic wind tunnel. Wind speeds up to Mach 4 have been attained 


letense eflort, 


with the 
nature from the 
lieve, al nost unique 
California Codéperativ« 
which was financed and 


a group of hive 


leading 
panies 
Lockhee a North 
Donnell. It was 


Structed by I bers oO 


staff at a cost of some three 


dollars and is operated by the Institut 


for the owner cor 

the new | vt speed rc? 
recently 
ment by these and other c 


the Air Fores und Navy 


\¢ronaut been tes 


tunnel, 
ten per 
soune 

It has 
with miss 
by thes 


cies 


Finances 
After 
( al Tx ct 


shouk 


others, and 
It is the 
Wind 
is owned by 
urcralt 
(lonso idated-\ ultee, 
American, 
designed 


the 


Practical 
tt 
rrently unc 


is different 


is, I 


Southern 


Douglas, 


and 


and 


Institute 


loped 
devel 


panies 


Tunnel, 


com 


| 
miiion 


y 


other words, over 

activities on the campus o 

are devoted directly to 

national-defense agencies 
The J.P.L. itself has an annual bu« 

of about three million dollars, and 

cooperative wind tunnel is current 

operating on a budget ot 

under a million. Hence the 

total national-defense a 

considerably more exten 

purely academic 

theretore, seem that 
ist its share of 

tempting to ensur 

country 


period 


ior ou 
trying 
| 


ind 


Although tl 


tension 


with the country 
penditures The 

NC arch is extre 
with the 


forces, and fleets, 


and equipment. Basi 


j 


node>rn 








Industrial Mobilization 
J. Carlton Ward, Jr 
Chairman, Fairchild Engine and 
lircraft Corporation 


The so-called Unification Act 
of 1947 set up some powerful 
governmental agencies, not here- 
tofore in existence, which were 
directly charged with the enor 
mous responsibility of preparing 
for and being ready for indus- 
trial mobilization. Starting with 
the National Securities Ke- 
sources Board, an independent 
agency under a civilian chairman 
and directly responsible to the 
President of the United States 
we find a powerful Government 
body in which other Cabinet de 
partments are appropriately rep- 
resented and which has the pri 
mary duty of slicing up the ci- 
vilian economy into that share 
which will support armed con- 
flict and that share which is 
needed to maintain civilian mo- 
rale and the smooth functioning 
of the civilian economy in a war 
time emergency 


It has been truly said that 
this Board is one of the most 
powerful and important of the 
agencies of our Government. In 
the less than two years of its 
existence it has brought many 
able men from civilian life to 
Washington, and it has ham 
mered out many principles on 
which practical planning would 
have to be built. It is directly 
responsible for the division of 
man power as well as materials 
and services and thus would 
correlate selective service with 
essential civilian services 
Extract from an addre he 
fore the Wines Clul wn Ne 
York City, April 13, 1949 











The American Ordnance Association 


announces the first Junction of 


its [hirty-first Year 


A Dinner Meeting in honor of 
LOUIS JOHNSON 
Secretar) of Defense of the United States 
to be held at 7 o'clock on the evening of 
Wednesday, September 21, 1949, at 


the Hotel Astor, New York City 


€ Personal invitations with complete details will be mailed to all 
members in due course. Lo assure accommodations at this dinner 


meeting it is suggested that reservations be made without delay. 


€ Members of the Association may bring lady and gentleman 
guests. Lables of ten. Dress: Tuxedo or uniform, miniature deco 


rations. Reservations, which will be filled in the order of thei 


receipt, will close September roth. Cover: ten dollars. 





Air Force Armament * 


sources 
es, and 


iwwencies mn this hek 


Industry To Assume Greater Role as ,, 
Procurement and Development Age other sruned service 


proaches sometimes Wwe 
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Maj. Gen. RK. C. Coupland our program. vhere an iten 
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] ] ; : tr ’ 
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is in the military services. Other truit 
; Commercial Contracts 
ful sources are such Federal agencies as 
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tinuous effort of the best 

scientific and engineering \éronautics and the Bureau of 

talent and the most ca- irds. For basic research, our du W tt the 

pable manufacturers to universities and technical ins Such con 

meet our requirements stitute a mayor source aying Au 

From a practical it v1 expansion 

desirable capability i t cloy should be 

$ ment and manutacturing « i ; the other serv 


exemplified in ou li if s impract 
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IR Force armament ment. Recently, some s Ie n ' ) project, the « 
atom cial laboratories have bec f ing 7 hnd a nonmulttary 
bacteriological weapons; bombs; guns; aircraft-armament field ertain 1 side of very special ce 
guided missiles; rockets; chemical weay profit laboratories are doi ntio he ireau of Standard 
ons; protective armor; sighting, launch work. Considering ‘ e some kind of a 
ing and control systems together with wencies and a t t co tract with an agency that ts 
components, accessories, hxtures, han petition, what 1¢ desirable st tur vote the required skill and facilities 
dling, training, analyzing and test for peacetime 
equipment, and the like necessary to 


accomplish the Air Force mission 


acture of a 
should this peacetl 
The traditional method of keeping lated to a w 


the art of armament alive during pe 
riods oly e 18 to carry on limited 0 Several Guides 


erations and prototype development There 


Government-owned arsenals. (For an) n the 
major effort, we realize that we must ontracts 
| lustry for Quantity prodt nhance t 
tion. ) n with the relatively sim] here is the 
forms of nament of past ye thi 
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complex aircralt firm time sched 
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Annual Meeting, Ameri- 
can Ordnance Associa- 
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concentrate on the problem. An effort 
of this kind gives us the best promise of 
i timely solution 

Testing under realistic conditions has 
been a serious difhculty in progressive 
development. We believe that through 
the use of facilities now being estab 


Au 


Center at Eglin Field, Fla., 


lished at the Force Armament 


contractor's 
testing as well as acceptance and engi 
expedited 


will be to 


neering tests will be greatly 
The 


provide d 


purpose ol this center 


central facility to conduct 


engineering and development tests of 
experime ntal items of armament equip 
the 


ment and to determine engineering 


integrity of suc h 


release for tactical or operational suit 


equipment prior to 


ibility trials. The center also will con 


duct examinations, studies, and investi 


The combined efforts of science and indus- 
try can solve Air Force armament problems 


Armament requirements change with every improvement in aircraft design 


conditions of jet propulsion have created 


34 


gations necessary to arrive at engineer 


ing approaches and designs of aircraft 


armament systems or components 
which may be required to meet military 
characteristics or form the basis of such 
characteristics. 

Detailed 
the 
Center are now being formulated. It is 
uid 


greatly in furnishing improved arma 


plans and regulations for 


establishment of the Armament 


expected that this installation will 
ment of greater reliability at an a 
celerated rate. 

determine the 


How can we agencies 


best qualified to produce results of the 


? The 


experience Of an 


highest quality and reliability en 


gineering staff, the 
in armament and related helds 


are the key to 


agency 
and the facilities available 
this solution. Continuity of effort in the 
uircraft-armament field is particularly 
who 


have qualified on the fire-control and 


important. Technical personnel 


bombing problems are usually not re 
quired except for armament develoy 


ment. Unless the staff has continuity o 


effort on the armament problem, it cat 


not kee p these spec ialize d pe rsonnel em 
ployed 


Since aircraft-armament systems 


cl ibrace so many components of major 


diversity, specialization and subcontrac 


ing ts to be expected 


Concentrating for Quality 
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This speci lization can be emphasize a 


to the point wher most of our items 


the sole source cateyory 


b n 
judicious upplication of this con 


; , : 
tion would resul in high quality 
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Tollow 
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It n practi 
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c..3 
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Thus, the 


new set of demands that must be met 


completion of a development contract 
with a “sole-source” negotiated produc 
Where 


agency also has production capacity, a 


tion contract. the developing 


negotiated contract can be justified on 
both a time and quality basis. An enor 
mous loss of time and many technical 


difficulties usually result when a dit 


ferent agency gets the production con 
tract 

With the volume of effort required 
ind 


vide for 


the need for a broad base to pro 


wartime expansion, it 1s de 


sirable to have at least two agencies in 
each held that are capable of any specific 


project. After this consideration of time 


required, quality, and specialization, it 


is clear that continuity of effort is o 


first importance. 

The question of how to achieve this 
ontinuity by the best qualified agencies 
law and regulations 


within existing 


%¢ solved because, in this way, we 
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assurance of over-a 
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will have the best 


economy 


erations in focusing more effective eflort 


in our program 
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Organization for Defense 
The Roéle of the A. 0. A. in National Preparedness 


Maj. Gen. Everett S. Hughes 


IMES have changed since the days 
of 1916 when Jim Walsh and I to 
gether kept the Pershing Punitive Ex 
pedition supplied with ordnance! In 
those days ordnance included saddles, 
bridles, outfits for mules, meat cans, 


We didn’t 


guided missiles in those days, 


knives, forks, and spoons 
have any 
but we had enough headaches as it was 

Times have changed also since those 
held A.O.A 
that time, the first “A” 
for “Army,” and_ the 
held at the Aberdeen 
T hese were the 
ial dispensation 
A.O.A 
held during the most gorgeous days of 
October. Those 
ill brought our 
the 


days long ago when we 


meetings. At 
stood meetings 
were Proving 


Ground days when, 


due to spec frora the 


Almighty, the meetings were 
were the days when we 
boarded 


box luncheons 


train, and rode down to the water 
ind listen to the if 


We 


’ 
ing backward in those days 


battery to watch 


nch gun being fired look 


were 

Tonight here we are gathered in Los 
: Angeles—the Army, Navy. Air Force 
and civilian industry—looking forward 
and not backward. I think it is a mil 
the 


stone in forward march of natior 


lefense United States. 
I dot t th I it’s 


invbody else en 


necessary tor me 


gage in any of thos« 
ects on which we have 


controver 


papers trom 


“Will 


wars?”, “How 


seen many headlines in the 


time to tim the \ 


such As, 


| long will 


bomb stop a 
“Do we need a 
When 
reach to the 


like that, w nding ul 


the ) . % r be 
will we have 


bom moor 


rd 
ine 


with, r\ Ss unification com 


along? here and now I want 


to State tl , aS tar as unin 
Navy 


Army 


ion 1S 
Ord 
De 
re inified long before tl 


concerned, the sureau of 


nance and the Ordnance 


ion Bill was passed! 


Ordnance Is Required 





General Hughes, Chief of Ord- 
nance, U. S. Army, delivered 
these remarks during the Ord- 
nance Technology Conference 
at the Thirty-first Annual Meet- 
ing of the A.O.A., held at the 
Hotel Ambassador, Los Angeles 
April 26, 1949 
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whe ire 
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If we do have a war. ord 
nance is going to be required 
and if ordnance is required 
American industry will have to 
make it. We hope that American 
industry will make it fast and 
furiously. In order to do it, not 
only must the armed services 
be organized, but industry must 
he organized as well.” 
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Thirty-first Annual Meeting 
A.O.A. Visits West Coast for First Time 


8 guided-missile development and _ tests guided missiles, and other modern ord 

Next on the program was the Indus nance equipment—so modern in tact 

trial Preparedness Luncheon. Henry | that it was protected by a special guard, 

Precedents shattered as Clark, president of the Los Angeles day and night, while on display 
Ordnance cohorts gather Post of the A.O.A. and official host to Arrangements the exhibit were 
in Los Angeles and £0 the visitors, presided Mr. ¢ ind nade by Broberg hiet of 


to sea with the Navy hie Ged toad 4 
. Ws oval oca ommittee di 1 great 


job in arranging many of the details of 


ince District 


iwions ats 


g the meeting, and | members of the li ‘ riou m Acrojet 


Association are grateful for their un ' f , mn, Bendix Avia 


selfish service Another high-voltage Institute 


TT Thirty-first Annual Meeting trio of speakers addressed the gat r 
of the American Ordnance Asso ing at luncheon: Herbert A. Gidr 
ciation held ng i , of \.0.A, vice-president in char f , 
April 26th and v a precedent Posts who spoke on 

shattering ; r. This was the first tr organization; Maj 


that an annual meeting of the Associa 
tion had been d on the West Coast, 


nd it w 


Navy 


resort 

An 7 

was 
Meeting 
Industria 


\pri 


illustrated Lectures 

Brig. Gen lip G B 
White Sands 
Adm. W. G 
S. Naval Ord 
} 


ICA MOTE 


Invokern, ¢ 
Gen. Will 


the 
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While A.O.A. members crowd the superstructure, the U.S.S. Vattey Force prepares 
to launch her FSF fighters. Flight-deck personnel guide the planes into position 


On the way! An FSF “Bearcat” fighter cruis 
a displacement of 27,000 tons, a flight deck 


Members were shown about the escort carrier U.S.S. Baimoxo by ship's officers Rear Adm. F. X. MelInerney explains the 
who pointed out the salient features of this efficient war-proven vessel. Heena’s workings to W.J. Boyle of Los Angeles. 


Helicopter operations from the Vaitey Shutterbugs of the A.O.A. came to the cruise armed with a variety of cumeras 
Force were a feature of the cruise that ranged from professional-type movie cameras to old-fashioned box Brownies. 
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A WITH THE NAVY 


Member guests aboard the U.S.S. Hetena during “Operation A.O.A.,” ‘old their 
ears against the blast of the cruiser's 5-inch guns engaged in antiaircraft practice. 


y the VaLiey Force, an Essex-class carrier with 
feet long, and an extreme beam of 129 feet. 


Left to right, D. E. Golden, Capt. H. Farrow, 
and K. M. Reid aboard the U.S.S. Hetena 


Left to right, Capt. T. J. Hedding, H. L. Clark, Vice Adm. G. F. Bogan, L. A 
Codd, E. Godfrey, and Rear Adm. D. Ketcham aboard the USS. Vaitey Force 


Howard Dyer and Wayne Jenkins were shown Ben McCoy, W. S. Morse, and John Wilks are being shown the operation of the port 
about the Bamoxo by Lieut. Comdr. Doherty half of a 40-mm. gun battery mounted beside the flight deck of the Vartiey Force 
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Ordnance Association; 
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th was 


In 1947-1948 she made a round-the 


world cruise—the first globe-girdling 
the 
Fleet.” 


1.50% 


a major fleet unit since 
White 
peacetime complement of 


would be 


cruise by 
vovage of the “Great 
Her 
men 


increased in time of 


war to 3,000. Her main turbines of 


0,000 horsepower give her a speed 
She is the flag 
hip of Admiral Bogan. 

U.S.S. Batroxo, a CVE or 


irrier designed to operate 


*xcess of 30 knots 


escort 
small groups 
inst 


ircralt ag enemy 


Batroko is the latest 
which supersedes the 
irrier 


HeLena, a 


mounting an 


type. 
he ivy 


iin batte ry of 


nance 
three 
ch dual 


twin 


puttin 


iitiaire 


ducted several small drone 


Ww hic h 


trolled from another vessel. The littl 


against 


target aircraft were radio-con 
craft dove, looped, rolled, and zoomed 
with full-sized 
difficult 
20-mm., 


AA guns 


more agility than a 
hghter plane, making a 


the 


very 
target tor batteries of 


40-™MM.., and even 5 inch 


An Air Strike 


Ther 


ind-going Ordnanceites had been 


came the demonstration that 


inxious to see—a ¢ launched 


irrier 

strike. And it was indeed a thrilling 
, 

xciting spectacle for the 


and =pre« 


uninitiate 
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speed ision that 
lificulties invol very short 


ore than 
been brought up 


1 
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below and were spotted in close 


ition, nose to i with wings 


by the ane handlers who de 
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Rededieation to Peace 


Loeal Posts of the A.0.A. Cooperate 
With the Fourteen Ordnance Districts 


Herbert A. Gidney 


: 


It is now proposed that similar coéperation be extended 
to the district organizations of the Navy and Air Force 


to ensure full industrial support for our armed forces 


& 
+ 


musinessmen here t ws bound 


vorth while. Our cause ts peace 

uned through proper 
ind practical means 
know, 

National Mili with the Ameri 


the one hand tion since its very beginning. I m 


4 u 
nm the other } simply to emphasi the sustainc« 
nterest which all of us associat 

Ss endea or to keep America stro 


ve had throughout this lor 


it this time 


in eflort to 
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Guiding Principles 
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Army Ord 
Districts and the Ordnance As 


parallel organization of the 
nance 
sociation Posts, which from that day to 
the end of World War II was the 
standard pattern of operation of the 
Industry-Ordnance Team 


Prompt Mobilization Achieved 

It has been said by leaders of Ord 
nance, who have every reason to know 
whereof they speak, that this unofficial 
relationship, having no other purpos 
than the advancement of the national 
defense of the United States, was in 
1 large 


measure responsible for the 


prompt mobilization of industry in 
World War II to such an extent that 
months time was 


And time 


as much iSs§ «SIX 
yained through these means 
money and men 
At the rate the terrible conflict sacri 
d the li ot our young men and 
pent the wealth of our 
not difficult to form some 


ix months of time gained 


mobilization really meant 
to the security of our country then and 
now This close relationship between 


A.O.A. Posts and Ordnance districts 


ny other levels of 
perati The officers of the 
\ssociation 


lose, cordial tac th their opposit 


Establis! 


maintained a 


files in th 


mobiliza 


World War 
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“The Army Ordnance 
districts, the Navy dis- 
tricts, and the Air Force 
districts—or whatever 
form of organization of 
the armed forces is made 
effective—on the one 
hand and the strong, 
united American Ord- 
nance Association on the 
other, concerned with all 
matters connected with 
armament, with ordnance 
design, production, and 
supply, is a team which 
will without fail keep 
America strong.” 
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Outline 


of 


Guided Missiles 
by 
Brig. Gen. W. L. Richardson 


We Must Maintain Our Position 
In Applying Science to Warfare 


§ particular 


famous V 


priority going to the 


t “buzz bemb 


“Within the coming dec- rocket. It is interesting 
ade many of our pres- al 
ent types of guns and tor use against area targe pe 
bombs will be replaced Meanwhile 
by guided missiles” ndind far Gell 


both of these we 
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London the weapons 
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Americar 
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Che first 
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recorded work on guided tional weapons, comparat 
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War II, this technique 


s, which could th mh ix tions 
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World 
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How 
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the difhiculty of achieving accuracy. 


Advantages include its short time of 
flight and its tremendous speed and 
Detens« 


difficult 


tituce against this type of 


missile iS Very 


Che second general type of missile is 


the air-breathing missile, so called be 


cause the oxygen used for fuel com 
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The successful development of guided 
missiles from conception of the require 
ment to the finished operational item 
number of varied and 


Each 


requires certain basic facilities extending 


requires a large 


specialized tacilities contractor 


from electronic testing equipment to 


Maté 


and 


large static test stands. The Air 


| aérodynami 


riel Command has 


propulsion research and development 


facies, 


Aur Force 
electronic research and development is 
handled and at the 
W atson New 


Cyuided-missile facilities at 


Wright Patterson 
Ohio. Its 


mostly at 

Base, Dayton, 
both at Dayton 
Laboratories in Jersey 
flight-test 
available at Holloman 
Alamogordo, N Me x 


under 


short ranges are 


\ir Force Base, 
Vesting ol developed missiles 
lone 


operational conditions will be « 
Force Bas 


at Eglin Air 
Air Proving Ground 


the interim 


Fla , at the 


New Proving Ground 


Che new Joint Long-Range Proving 


Ground is intended for use both in re 


search and development and in_ the 
operational testing of long-range mis 


1 
Ssiles. 


At present the maximum distance 
available for firing guided missiles at 
White Sands-Holloman 
range in New Mexico 


hundred miles 


the combined 
Au Force 
little 


> 
Base 
is a over one 


a 3,000-mile missile there 


Mrying to test 
is similar to batting out baseball flies 
have asked Con 


construction ¢ 


your living room. We 


gress to authorize the 


a long-range proving ground for tl 
joint use ol all 
In a 
is the guided-missile program ot t 
Establishment, 


National Military 
] | 


essary to go to considerable lengt! 


three services 
program as large and complex 


1 undesirable duplication 


of the funds and per 


with azimuth control, was used for attacking long, narrow targets 


German leadership in the guided-missiles 
field at the end of World War Il 
denced by the V-2 rocket, was undisputed 


as eVi- 


by 
( the 
Board. The 


N« 
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Diamonds in Industry 


They Are One of the Foremost Strategic Materials 


. 


by 
Roger F. Waindle 


5 


“Three-quarters of all 
the diamonds produced 
in the world today 
are used industrially” 


fad 
& 


ticuls 


rtal 
t 
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IAMONDS |} 
px t 
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behooves 
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ORDNANCE is indeed fortunate 
to have from one of the out 
standing authorities on industrial 
diamonds an article on this sub- 
ject for its readers, particularly 
since industrial diamonds are 
playing an increasingly impor- 
tant role in production 

The author, Roger F. Waindle 
is general manager of the Indus- 
trial Production Division of the 
Elgin National Watch Company 
engaged in the development of 
new products, methods of manu- 
facture, and marketing of sap- 
phire and diamond abrasives 

During World War Il Mr 
Waindle was chief of the pro- 
duction section, Tank-Automo 
tive Branch, Chicago Ordnance 
District Mr Waindle also 
served on subcommittees of the 
American Gage Design Com- 
mittee, A.S.T\E and as rep- 
resentative to the A.S.M.I 
S.A.E.-sponsored American 
Standards Association Commit 
tee on Surtace I inishes He has 
acted as adviser to the Bureau 
of Standards’ Diamond Powder 
Standard Activities and is chair- 
man of his local chapter of the 
A.S.T. 

The author has written for 
many tec hnical magazines on 
the industrial sapphire, surface 
finishing, and diamond abrasives 
and has addressed many tech 
nical groups throughout the 
country on these subjects. He 
is highly qualified to write 
about industrial diamonds 

GALLAHER, Chairman 
lbhrasives Committee 








of theu 
trarily assigr 
| ratch resistance 
material is hard cm 
diamond, so it was assit 
fur 


corul (sapphire ) cou 


arent when 





engine employed them for engraving 
work, Both sapphire and diamond were 
used in turning operations where a 
very high finish was desired; again, in 
the manufacture of watches and navi 
gating chronometers. However, the in 
dustrial use of diamond in tool opera 
tions did not progress very rapidly until 


synthetic grinding 


ibrasives in bonded grinding wheels 


development of 


ibout the turn of this century demanded 


diamonds as the most efficient substance 


tor truing these abrasive wheels 
However, single point diamond 


ind boring tools, wheel 


tools, 


such as lathe 


dressing tools, or stone-cutting saws re 


quired only the highest quality indus 


] ] 


trial diamond, particularly suited to 


such work either because of its natural 
1use of its lack 


(many liamonds 


rystalline form or be 


ot crystalline form 
on being amorphous) in which 
conceded to be 


\trican 


most 


ery 
form they ire penerauy 


tougher. This meant that South 
or Congo in ustrial dia 


all, had 


the tungsten 


vonds, the 


prevalent of ilmost no market 


Then came irbice 


( irbicke tools hav VOTRE produc 


tion miracles. But carbid tf must 


v worked or shaped. In the production 
t a carbide tool the laterial 1s pre 
green t inhired and 


Howe 


finishing mu 


raped while 
I contours 


done 


is Sott 
final, hardene« 
has been found to be 


diamond Xk 
| 


bv the 


nology deve oped u 


forming of synthet: 


of the usual silicon 


inum-onxice type W 


ond, res iting 


s where the 


the work 


sizes below those popularly consumed 
in diamond grinding wheels, In the 
past few years, scientific application of 
fine diamond abrasive to the finishing 
of carbide tools for longer life and 
better work-piece finishes and for micro 
finishing metal surfaces resulting in 
longer lite has opened up such a tre 
mendous demand for this versatile hard 
material that even this form of the dia 
mond is no longer a surplus item 

Industrial diamond usage has become 
so widespread in this country that an 


| 


active technica issociation of produ 


ind diamonds has been 


formed 


ers users ol 


in the Industrial Diamond As 
America, Inc. Its object is to 


assist industry better to understand the 


sociation of 


diamond as a tool and use it most efh 


ciently in our mechanized machine 


the 
Engi 


loo 


organizations 


bodies such as 
Mechanical 
Society of 


aye Technic il 
\merican 


the 


Society of 


American 
| 


ma 


| 


one so 


1ecrs 


Engineers, similar 


which ha much to further the 


nanufacturing de velopment ol this 


ntry now include the diamond in 


cot 
their agenda and technical publications 


The in 


' 


lustrial diamond has come of 


ive 


To yme more specific, let us look 


it t nore important uses 


industrial diamonds. The two items t 


day consuming the largest quantity 
liamonds the dressing or truu 


tools iond-bo cle | rine 


und iar 
wheels. I anut now 


] 


rinaders in 


acturer 


machining metals. Tox 


inder ire often automat 


nd to toleran 


wratory 


uch vachines ha 


curposities ‘ 


attachments equipp 


TUNGSTEN 
CaRBOE 


ARIES 
BY GRADE 
3045 


Precision thread grinding, a com 


parative newcomer among commercial 
processes, is possible only because dia 
mond tool producers and machine-tool 
manufacturers have cooperated concur 


rently to produce diamond tools for the 
iob 


In this operation the diamond tool 
makes it possible to transfer onto the 
grinding wheel specified forms, angles, 


nd radu with accuracy as close as one 


tenthousandth of an inch (.0001”) 


Since these forms can then be ground 


into hardened materials trom the solid 
high 


! 
and accuracy are al 


without any prelforming produc 


tion, Cost savings, 


ittained simultaneously 

While it is necessary to true all grind 
tor offhand 
| 


grind 


whee ls, even those 


inding, so that the opera 


tron may truc 


periodically pores 
become loaded with 
abrasive is dulled 


between the grains 


cuttings and the this 


is corrected by diamond dressing 


Use in Grinding Wheels 


By far the largest consumer 


, ori 


is the di y 


amon 


artic! 


5 on 
CARBIOCE SaPrn Re 
20 ? a) 


This chart, based on Bureau of Standards tests with the Knoop indentor, shows the rela 


ive hardness of diamonds 


rd shows the inac 


cv of the Mohs svstem of classification 
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to be the best ilab It is un often quite ut tor ser 
wrtunate that f diamond acteristics ished parts 
wheels for precisi niautomatic, of Stance, alum nul automotuy 
ted because of the are now n iiways tur 
} the 


contour work 
nadequacy other material for diamond p 


' 
tru 


productior 
hed whee 
hnding thei 
tions betwee! 
Thes pret 
is in our 
instances ac 


for sapphire 


that the ch: 


vice require 


proper bond 
The “‘y 
drill 


ently that pain-caus 


so rapidly 
reduced 1 


These are plastic models of diamond tools 
designed to be used in turning operations 
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Honorary Student Members 


Associate Standing Awarded Engineering College Groups 


hela Chicayo Post of the American 
Ordnance Association recently 
\.0.A, 


of honoring selected students of 


helped to maugurate i new 
policy 
engineering colleges by enrolling them 
is associate members of the Association 


in recognition of their qualities of 
scholarship, patriotism, and leadership 


Ac the 
Rear 


Chicago, 
Noble, 
Ord 


House in 
Albert G. 


Bureau of 


Palmer 
Adm. 
Navy 


guest ot 


with 
Chiet of the 
nance, as honor, twenty-five 


students each from the University of 
Illinois, Illinois Institute of Technology, 
and Northwestern University were en 
rolled as associate members of the As 
sociation and publicly presented with 
membership « rolls by Jarnes he Walsh, 
president of the A.O.A, 

The Chicago Post’s Student Activi- 
ties Committee consists of the follow- 
ing: William Ryer Wright, chairman; 


John Slezak, Post president; H. J. 


University of Illinois A.O.A. group 
Mr. Reinsch; Second row—Messrs. 
worth, Turner 


Gardner, W. FE. Henderson, J. J 


48 


left to right 

Jacobson, 
The following members are not in the photo: W. C 
Parry 


Prebensen, M. J 
William G 


love, G. R. ( 


Allen, J. W. Karraker 
Swartchild, Jr., G. D. Dear 
atlett, E. J. O'Keefe 
or the various 
\udrieth, H 


l uke { ni 


Faculty counselors 


Rettaliata im 
" Institute 

iv logy rye Lamb, Burgess 
; lvert, Nortl 

western University. 
According to the recently adopted 
program for student members, at each 
recognized engineering school locate: 
Post 


year by the 


within the territory of a there 


will be selected each 


faculty from the junior and senior 
classes a number of male students to be 
nominated as candidates for member 
ship in the Association as associate 
These will then be 


submitted to the 


members names 
secretary of the local 


Post together with a condensed state 


Front row— Mr. Byers; Profs 
Novak, Barthel, Benjamin; Third 
Reber, E. F 


Ir R. I Pontious, R H 


H. H. Jordan, L. F. 
row 
Bennewitz, G 
Searight, W. C 


ment regarding eact van and hi 
cial qualifications 


The 


patriotic, and possess le adership. Meta 


man must be a good 


lurgical, mechanical, electrical, and 


hemical engineering students will be 


preferred, although others will be 
1 ] } ; ] 

equally eligible if the taculty sel 

them 

will b 


The students so nominated 


passed on by the A.O.A. Student Mem 
bership Committee of the local Post. If 
elected, they will receive in due course 
1 formal notice of their election fron 
the secretary 


This ele 


stowed by joint action and selection o 


it national headquarters. 


tion is a high honor be 


faculty and alumni members of the 


local Post. 


Student members thus nominated 
and elected do not pay dues until one 
year after graduation when they will 


become eligible for regular membership 


Audrieth, and E. D. Luke; 
Messrs. Bower, Peterson, Went- 
R. Caskey, Jr. J. T. Funckes, R. C 
Wiley, H. N. Brown 
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Illinois Institute of Fechnology A.O.A. group (left to right Front row—D. H. Ward, M. L. Grimshaw, E. R. Stanley 
. C. Hamilton, R. H. Baldwin, T. J. Walsh, R. F. Domagala, L. J. Speicher; Second row—J. V. Peterson, E. 8. Fajnor, W. P 
Comis, D. D. Pasik, G. L. Bowman, E. A. Zietz, L. C. Hardison, Prof. LeVan Griffis, J. P. Tansey. The following are not on the 
photo: R. W. Amstutz, L. L. Czyzewski, D. F. Leal, H. R. Zeitlin, J. T. Rettaliata, dean of the engineering division, and 


J. P. Makielski, administrative assistant 


Counselors perform a very worthy 


undergraduates of their college. The 


and will then pay the customary dues. 
who are personnel of Student Member Com 
regular work in close coOperation with their 


Counselors are members and self-satisfying dual function: they 
to which they mittees is thus selected from 
| 


ire assigned und = are appointed be 


alumni of the schools 
members well known to the respective respective schools and with honor stu 


dents thereot 


: ” ' 
ial interest im the college taculties 


vin 


left to right): Front row—l. J. Sitar, J. B. Naines, Jr. D. J. Siwy, B. Bulovic, F. G 
Fender, W. M. Whisler. P. E. Beam, Jr.; Second row—C. R. Norlander, C. H. Fox, Prof. G. G. Lamb, K. EB. Weaver, Prof 
J. F. Calvert, Prof. B. H. Jennings. The following members are not on the photograph: T. K. Breitfuss, H. N. Cantrell, BE. Cohler 
FE. T. Harley, E. W. Larson, Jr., R. B. McFarland, K. R. Merckx, 7 C. Meyer, G. V. Michael, L. J. O'Brien 


Northwestern University A.O.A. group 
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Mon th b y Mon th ¢ A Review of the National Defense Situation 


DEFENSE STREA! 


The Senate Armed Services Com I ushed public service. A 


te that character 
mittee approved iegisiation converting nt ntl nnual Dinner Mee 
the National M tary Establishment I ’ m ‘ Ordnance \s 
into a full-fledged executive Department m two \ ago, Mr. Forresta 
of Defense, and relegating the Depart 5 tO sai 10 desire 
ments of the Army, Navy, and Air 
Force from the 
partments to th 
ments 
The bill conferres t ncreasee vorid, t upward 
powers on the Se t tense, low ward the light 
trimmed the powers ol r\ m 1 greater well-bei 
retaries sharply, establ 
Chairman ot the Join 
ind provided strong 
trols over military bu i light of 1s grace, entitle 
Basically, the bill m f nsidered as a human entity 
im the philosophy underly { ) as [ ! on an anthill 
ministration bill sub d to wress rely h ur American 
by the late Det I es Mit | ) stated so si 
Forrestal i u d ly r. Forrestal 
The measure establish r anny w torm. He was 


Secretary as a Cabinet ly ’ | opposed to war as to unilateral 


control of his Dey irtme! na s] el rall ngs he sought the 


that he shall have tul nt tn I } le and 
three service Secretar 
ish the newly create t nd Thomas Aqu 
Secretary of Detense | n her I ‘ t our Western 
Deputy Secretary 
Deputy Secretary wor 
three service Secretari 
\ major chang 
con aired witl th 
isure, concerns th 
the Joint Chiet [ 
Chairman 


| 
take 


ATLANTIC ARMS PROGRAM 


! 
wong ) ‘ , 5 es that about 4 
, 1 
| 


North 


iuthors 
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The “performance budget,” it 


also argued | 


Congress, and the public 


the efficiency and economy with which 


programs had | 


Mr I berstadt 


Pre sider 


d the committec 
former Hoover, 
Baruch, ar 


son had appr 
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, would permit the President, 


to determine 


Bernard 


new wind tunnels v 


parable to and not 


vould be 


super or 


wind tunnels of ten years 


not reveal why the 
many au tunnel 
how he arrives 
is not clear 
Mr. O'Conne!l 
United States 
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work on aay 


port planes 


ly prod 
inwt 


Committee tor A 


that the American 


iv industry 
thirteen wind 
most immed 
planes 
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Present super 
exper mental or | 
al not pr ut 
neve were 
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HARRY DIAMOND HONORED 


Uhe Harry 
oratory was 
National Bur 
nygton on May 
me of the Natio 


Duar 


to 


Air Force nee 


mith 
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hate 
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Air Fore 
In i SUrprise innoun 
don disclosed that tunds w 
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ind 


ussociates of the i 
unnual Harry Dia 
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A pe 
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,ortan 


the 
rockets 
rocket 
pave the 
search th 
and 
present 
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FOCKC 


speed 
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ssociation Aetairs 


Nor SINCE THE AMERICAN 
ORDNANCE ASSOCIATION was 


tounded at Aberdec Provi Ground 


e APRIL 6TH, THI 
SPRINGFIELD POST 
rie M us 


@e MARCH 23RD THE CHICAGO 
POST e Palmer Hi ri ( us 


e MARCH 30TH, THE WASHING 
TON POST at t Mayflower Lote 


e MARCH 244TH THE MILWAUKEE! 
POST { t 
© ON APRIL 21ST AT KEOKUK 
IOWA t t 
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Iowa Post 
dressed the 

ep 
Cities-lowa 
ing as did Fr 
of Rock Island 
available dat: 

In May 
were chos« 
dent 


Waldmanr 


so attended this meet 
slass, production chief 
who contributed 

to the arsenal shops 
wing Post officials 
allot election: Presi- 

himeye vice-presi 

Ider secretary -treas 
Mvers directors 
N. L. Etten, Clay 

. ss, Samuel G 


\ 


e@ ON APRIL 21ST (SAN JACINTO 


DAY) the 
Post wa 
located 
withir 
monut 
sky. A 
Shamr 
Ship 
Texas 
following 
tern 
Larti! 
direct 


president 


@ ON APRIL 22ND AT ANN ARBOR 


MICH., the 


“ctec 


e ON MAY 6TH AT COATESVILLE 


PA., the Aber 
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f the Texas 
Jacinto Inn 
cinto Battleground 


1 
San Jacint 


towers 570 feet into the 


dec luncl 


t to the Battleshi; 
meeting at which the 
coming 
Dan J 
Farish 
retiring 


a director 


‘ 
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CAMPBELL MEDAI 
AWARDED 

Two outstanding Industry- 
Ordnance leaders were honored 
by the American Ordnance As- 
sociation on May 10, 1949, when, 
in the presence of a brilliant as- 
sembly of members of the 
Michigan Post at the Hotel 
Statler, Detroit, the Campbell 
Gold Medal for Distinguished 
Service was founded and its first 
award made. Lieut. Gen. Levin 
H. Campbell, Jr., Chief of Ord- 
nance, United States Army, 
1942-1946, in tribute to whom 
the medal has been named, was 
present at the meeting and per- 
sonally bestowed the medal upon 
its first recipient, K. T. Keller, 
who served as a special adviser 
to General Campbell during the 
second World War 

Mr. Keller is a director of the 
American Ordnance Association 
and president of the Chrysler 
Corporation. Announcement of 
the founding of the medal in 
honor of General Campbell and 
of its award to Mr. Keller was 
made at the meeting by James 
L. Walsh, president of the As- 
sociation. The citation which 
accompanied the award to Mr 
Keller reads: 

“The American Ordnance 
Gold Medal, founded in honor 
of Lieut. Gen. Levin H. Camp- 
bell, Jr., Chief of Ordnance of 
the United States Army, 1942- 
1946, is awarded by the Amer- 
ican Ordnance Association to 


K. T. KELLER 
Production Adviser to the Chief 
of Ordnance, United States 
Army, during the second World 
War. 

“For distinguished service in 
the design and quantity produc- 
tion of superior ordnance for 
the armed forces of the United 
States—ground, sea, and air 
With inspiring leadership he 
marshaled scientific, engineer- 
ing, and industrial strength for 
certain victory in war; with 
penetrating vision and constant 
zeal he has sustained the active 
peacetime program of the 
American Ordnance Association 
for the advancement of national 
preparedness. Production en- 
gineer industrial statesman 
humanitarian, and patriot, Mr 
Keller is acclaimed by the 
American Ordnance Association 
for his tireless efforts for the 
security of our country by pro- 
viding the tools to protect 
American lives and to enforce 
peace 








National Military Establishment during 
the war and in many industrial endeavors 


as well 


e@ ON MAY 10TH AT HOTEL 
STATLER, DETROIT, when the Camp 
bell Gold Medal for distinguished Ord 
nance service was presented to 
hox the f 

! f e Micl 
elected f 
Charles I 
lent Harvey 
president, S. I 
wer, Lester R 


Robert 


W 


© AT PHILADELPHIA ON MAY 
1ITH a meeting was held of t Pt 
delphi , | ‘7 
cessful since the “Ord 
meeting held in 1945 
an 400 persons attended the 
} 


rografn cxginning wit! 


Philadel 
Huntingtor 


meetir 


e AT BUFFALO ON MAY 25TH 
the Empire Post held its annual meeting 
Everett 

S 

Keith 





district ; and 
president 
The vz s cl : m l lleg regul: 


time he 


Ordnat 


e MAY 27TH THE NEW YORK POST 


la momer t 


400 member 


e THE AMERICAN ORDNANCE AS- 
SOCIATION 


\n cT 
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The National Divisions. A.0.A. 


Important Meetings Held Recently by Technical Groups 


FIRE CONTROL INSTRUMENT DIVISION 
Stanley (. Hope. chairman 
The Mechar l ptical, and Electr Committees of 
Fire Control Ir nent Division of the A.O.A. gathered 
l l the largest meetir this 
» ensued tat: an om enles ROCKET, BOMB, AND ARTILLERY 
aii il a linstru. AMMUNITION DIVISION 
Harvey (. Kaewles. chairman 


meet wit 
& Mar 


it } services 


GAGE INDUSTRY DIVISION 
Leuis Poth, chairman 


Members of the Mechanical, Optical, and 
Electronics Committees at Frankford Arsenal 


ittee member 
Ward | 


nteres 


Members of the Gage Industry Division Executive Committee 
left to right Col. W. E. Becker, Burton O. Lewis, Louis 
Polk, Capt. A. D. Blackledge, H. B. Hambleton, 5. FE. Reimel 








CONTACTS 


High current capacity 
Practically no volt- 


JUST LOOK AT 
THESE FEATURES! 

















SCINFLEX ONE- 
PIECE INSERT 


High dielectric strength 
High insulation 
resistance 





























BENDIXSCINTILLA 


ELECTRICAL CONNECTORS 


the Finest money can buy! 


Contacts that carry maximum currents with a minimum 
voltage drop are only part of the many new advantages 
you get with Bendix-Scintilla* Electrical Connectors. 
The use of “Scinflex” dielectric material, an exclusive new 
Bendix-Scintilla development of outstanding stability, 
increases resistance to flashover and creepage. In 
temperature from 67° F. to +300° F., 
performance is remarkable. Dielectric strength is never 
less than 300 volts per mil. Bendix-Scintilla Connectors 
have fewer parts than any other connector —and that 
means lower maintenance costs and better performance. 


extremes, 


*TRADEMARK 


THEN CHECK THESE OTHER ADVANTAGES 


© Moisture-proof, Pressure-tight 
© Radio Quiet 
© Single-piece Inserts 
* Vibration-proof 
* Light Weight 
© High Insulation Resistance 
* Easy Assembly and 
Disassembly 
* Fewer Parts than any othe 
Connector 
e No additional solder requived 
Write direct to the 
Sales Department 








SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
Export Seles: Bendix Internation! Division, 72 Fifth Avenve, New York 1), New York 














The 


Reserves 








FRANKFORD ACTIVATION 
On April 4th 
Philadel phi: a., t 37th 


ing Group of the Organized Reserve was officialls 


essful ceremony 


Arsenal Frankford Arser 


activated—a 


significant and progressive step forward in Reserve affairs 


This training group, the first of its kind i e Nation. dis- 


proves the illogical i*ea that it we transfer 


Reserve officers from all over tl untry supplement the 
operating staff at an arsenal in event ol mergency 
Local officers, with homes permanently estal arsenal’s 


1 ; 


vicinity and thoroughly trained in its v *ratic are the 


logical personnel to carry on the missi wartime 
production 


Arsenal 


should stand as a model to the Organized Reserve Corps. For 


The patriotism and spirit of the Frankford group 


more than a year, while fighting for official recognition, these 


officers have been carrying on their Reserve activity without 


help. Their intelligent planning and solution of a problem that 


could have hampered production for war is a proofmar f their 


stature as sincere, constructive Americans 


OFFICER CALL HALTED 


The Army has announced that civilian-component officers, 


other than those for whom orders have already been issued 


will no longer be called to duty under Section 7 of the Selective 


Service Act. This sectior the Selective Service Act provides 


that civilian-component officers with less than ninety days’ active 
service may be 


stated that, ir 


called to active duty for twenty 


It was view of the redu 


strength of the Army, it is no longer 


7 of the Selective Service Act 


for extended active duty 


RULE ON RETIREMENT BENEFITS 


e of the ( iptroller General recently 1 1 that 


any member of a Reserve component of the armed rces with 
twenty years of satisfactory service is entitled t retirement 


benefits under Public Law 810 when he becomes sixty years old 


regardless of his status then. Previously the Comptroller Gen- 


eral's Office had ruled that if such a member was separated trom 


his component before he was sixty he was not entitled to these 
two pr " f the law 


enefits. This ruling was based or 


(sections 301(b) and 308), which were 


intent of Congress that Reserve personnel 


inactive status to be eligible for retirement 


RETIREMENT CREDITS 
whereby Army Me 
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Now you can work with 


REMALLOY 


Permanent Magnet Mater! a 


$ til wade 
tn the 10st Lin 





re <3 


or SINTERED TO. ‘SPECIAL SHAPES: 


REMALLOY generaily may be used 
instead of 36-41% Cobalt Perma i 
Magnet Steel—replacing it without 
design changes, and ata cost saving. 


In addition to our customary production of all types of ALNICO and 
other permanent magnet materials, we now produce REMALLOY, 
Tke various forms in which it is available—bars, castings or sintered 
shapes—are all produced under the Arnold methods of 100% quality- 
control; and can be supplied to you either in rough or semi-finished 
condition, or as completely finished units ready for assembly. @ Let 
us help you secure the cost-saving advantages of REMALLOY in your 


designs. Call or write for further data, or for engineering assistance. 


The first aie ‘ ‘ 
wMagneteet cal infor- THE ARNOLD F-NGINEERING (COMPANY 


lete — 
comp a 0 e ) SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
matio copy: 147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


w rite for 


PVA) AY PERMANENT MAGNETS 
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Johansson Gage Blocks "=" 


se limited to attendance 


NOW AVAILABLE THROUGH Mine, Sebeiiion, er seed ing of neal 
BROWN & SHARPE DISTRIBUTORS 


ably mprove 


wbilization 


d. Require outlay of the individual's 


| 
Department 


Reserves 


a w= 


Jdhansson 


8 BROWN & SHARPE 8.0.C. REGULATIONS CHANGED 
BS , 


4. 


hy, 


imgimiuity tor t 


~ 


which starts 


hed to permit the 
ic Warfare ( 


a _ . serve (Class \ 
These famous precision standards of industry 


are conveniently accessible through Brown & 
Sharpe Distributors. Thus, industry is assured 
a continuing dependable source of supply for 
JO-BLOCKS and Accessories. 

With the purchase of the Johansson Divi- 
sion from Ford Motor Company, Brown & 
Sharpe acquired all rights to manufacture and 
distribute Johansson Gage Blocks and Aecces- 
sories throughout the Western Hemisphere. 
Since that time, it has obtained the rights to 
world-wide distribution 

The Brown & Sharpe name is industry's 
guarantee that the traditional precision of 
Johansson (,ave Blocks and Accessories will 
be maintained without compromise. Brown & 


Sharpe Mfg. Co., Providence 1, R. Lb, U.S. A. 


We urge buying through the Distributor 


BROWN & SHARPE 
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WNorreng Koll Lie ly Fall «. i 


DO ears of pioneering over- 


looks nothing that science or skill 
can contribute to make fine bear- 
ings better. 


“hs, 
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NEW DEPARTURE 
BALL BEARINGS 
NEW DEPARTURE - Division of GENERAL MOTORS 


BRISTOL. CONNECTICUT 
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ENDATION: 


K* YR low cost for fast, thorough cleaning 
... for strong grip of paint on steel . . . for smooth, 
lustrous final paint coat . there is nothing to equal 


the OAKITE CrysCoat PROCESS. 


Write today for more information on 
the OAKITE CrysCoat PROCESS or 


FREE 


on Oakite methods for: 


Precleaning in tanks 
Precleaning in machines 
Alkaline cleaning in tanks 
Alkaline cleaning in machines 
Pickling 

Barrel cleaning 
Electrocleaning 

Steam-gun cleaning 

Paint stripping 

Rust prevention 


OAKITE PRODUCTS, INC., 40 Thames St., NEW YORK 6, N.Y. 
Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


REG. Uv. 6. PAT. OFF 


SPECIALIZED INDUSTRIAL CLEANING 





MATERIALS - METHODS - SERVICE 














NEW ATOMIC REACTORS 
Four new kinds of nuclear reactors will be built under the 


Atomic 


auspices of U. S Energy Commission in the near 
future. They are 
1. A reactor for testing materials for use in atomic machines 


been under design for 


This high-energy, small-space reactor has 
two years at Oak Ridge National Laboratory 

2. A naval reactor to be constructed by Westinghouse. This 
will be a land-based prototype for a shipboard atomic power 
pliant. Plans are being developed at Argonne National Labora 
tory near Chicago, and construction will be started in about 
a year 

3. A high-energy experimental breeder or fast reactor being 
designed at the Argonne Laboratory. This will operate with 
neutrons, like the present Los 


235 


high-energy atomic bullets, or 
Alamos pile, but will be more powerful and use uranium 
instead of plutonium for fuel 

4. An 
mediate energies 
piles and the high-energy pile at Los Alamos. The intermediate 
reactor will be built at Knolls Atomic Power Laboratory 
operated by General Electric at Schenectady, N. Y 


“in-between” reactor operating with neutrons at inter- 


between the slow neutrons of the wartime 


Four other new kinds of atomic-energy machines are 
T hey are 
A. nuclear reactor for aircraft being investigated in a project 
called NEPA (nuclear energy for 
survey of this field by the Massachusetts Institute of Technology 


propulsion of aircraft \ 


is now being studied by the Commission 

2. A power plant using natural uranium for fuel. The Han 
ford plutonium-making reactors use natural uranium, but harness 
ing this fuel for 1 er production is a job for the future 
3. A homogeneo in which the fuel and materials 
jing, moder reflecting would all be mixed to 
instead of embedded in the other materials 
4. A simple, low-cost r for scientific resear and train 


ing of new technical | ple in atomic energy 


ATOMIC POWERED SUBMARINES 


High-speed submarines powered by atomic engines emerged 
mm the realm of specul n with the recent announcement that 
e Atomic Energy Cor ion and Westinghouse Electric Cor 
ration have begun work on an experimental nuclear reactor 
for ship propulsion 


meet speci eventual use 


\nother 


increasing emphasis on submarine 


alif., where Dr ritz Zwicky, 
Manufacturing Company 
similar to turbo-jet 


heretofore 


wered would be a 
carrier carrier has battleship as the 
ackbone” additior l v¥ 1S most anxious 


solve the probl ssing the flight 


ow presented by 

leck. Because head directly into 

1¢ wind while pl 

Few if any detail f hyd ulse engine were revealed by 

'r. Zwicky, but he loes away with propellers and 

ses water instead of air mi with fuel in the combustion 
mtinued on p. 62) 
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Behind every flight...a plan! 


ng smoothly am DS Sperryv—like the airline 
’ i” thie annnnat for bette en 


Gi} SPERRY GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION + GREAT NECK, N. Y. 


NEW YORK - LEVEL D NE RLEAN l Ss ANGELE AN FRAN FATTLE 
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the governor that 


of automotive : 
vehicle operation 








The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


A poll of 180 such fleets shows actual 
savings as follows: 
General maintenance 

Engine repair 32 
Tire maintenance 22.6 
Insurance 16 
Lubrication 4: 
Fuel 13.5 
Brake maintenance 29.2 
Accidents 37 


Other King-Seeley automotive in- 
struments with long successful service 
records include: 


a 


@ Telegages—Fvel level, oil pressure and 
water temperature 


© Ammeters ° Speedometers 


Specify KS control instruments 

for gr t effectiveness ond 

economy of autometive operation. 
Y 


VG-SEELEY 
(CoyrasteyceVuren: 


ANN ARBOR MICHIGAN 
PLANTS IN 


GRAND RAPIDS + YPSILANTI 


ANN ARBOR 


Atomic Energy 


SOVIET URANIUM DEPOSITS 


survey of 
build an 
ir Tashkent 


According to a 
Russian efforts to atomic 
Central Asia 


have discovered enough uran 


lished 


centrated in 


possible to develop atomi 
the survey states 
No Soviet 
I wo main sour« 
the deposits in Car 
ores known to be 
are also rich deposi 


The Central Asiatic 


FUTURE ATOMIC PLANTS 
Future atomic pe 1 ] 
rding to Ric 
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RADIOACTIVE PISTON RINGS 


Experiments witl 


haim-reacting 


Soviet uranium deposits just pu 
Lomb 


area 


ire 


may be con 


The 


»oviets 


> past decade to make it 


n Central Asia 


ire as ricl 
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\eroquip 





FLEXIBLE HOSE LINES 
with DETACHABLE FITTINGS 


Easily assembled in 
your own shop. 


Operating tempera- 
tures from —40° to 
+ 275° F, 


For use with hydrav- 
lic fluids, lubricating 
oils, water, air and 
many other fluids. 


SELF-SEALING 
COUPLINGS 


Allow separation and 
reconnection of fluid- 
carrying lines without 
loss of fluids or inclu- 
sion of air. 1 coupling 
takes the place of 2 


hand-operated vaives. ‘\ 7 
r Ne 


Aeroquip for Better Performance, Maintenance and Service 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 





SALES OFFICES S53 N HOLLYWOOD WAY, BURBANK, CALIF 218 x EAST GRAND AVE. PORTLANE 4 Re 


AND WAREHOUSES: 29!2 N. E. 26TH ST, FORT WORTH II, TEXAS 72-74 STAFFORD STREET. TORONTC 
SALES OFFICES: 303 WAREHAM BLDG. HAGERSTOWN, MOD 419 2ND AVE. § 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U. S$. A. AND ABROAD 


ANADA 


MINNEAPOUS 4, MINN 
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HOW YOU SAVE, 
Getting Drier Compressed Air b bien 


Reviews 


@ Direct saving in the cost of cooling water saves the 
price of the Niagara Aero After Cooler (for compressed 
Review Staff 


air or gas) in less than two years. 


Extra, for no cost, the drier air gives you a better 
operation and lower costs in the use of all air-operated 
tools and machines, paint spraying, sand blasting or 
moisture-free air cleaning. Water saving also means less 
expense for piping, pumping, water treatment and water 
disposal, or you get the use of water elsewhere in your 


plant where it may be badly needed. 

Niagara Aero After Cooler assures all these benefits 
because it cools compressed air or gas below the temper- 
ature of the surrounding atmosphere; there can be no 
further condensation in your air lines. it condenses the 
moisture by passing the air thru a coil on the surface of 
which water is evaporated, transferring the heat to the 
atmosphere. It is installed outdoors, protected from 
freezing in winter by the Niagara Balanced Wet Bulb 
Control. 


Write for complete information; 
f P I Vision Ahead. By Air Commodore P. Huskinson, C.B.I 


ask for Bulletin No. 98 M.C. London: Werner Laurie. 198 pp. 11s. 6d. ($2.32). 


NIAGARA BLOWER COMPANY _ ee gy ei 


Over 35 Years of Service mm ladustrial Air Engineerime or wh «yt 

Dept. O, 405 Lexington Ave., New York 17, N. Y. ad witho 

ommodore Huskinso 
London in 1941 


mtinued to 


it diffi 


District Engineers in Principal Cities 


diastase) 


INDUSTRIAL COOLING HEATING © DRYING 


NI RA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


ORDNANCE 





FOR WANT OF A FOOTHOLD _ 
MUCH CAN BELOST 


5 iawn slip of a foot can disrupt teamwork, 
cause a minor injury or result in a serious 

and costly accident. 
For a really firm foothold, the new Anti-skid 
Expanded Metal offers effective and lasting 


safety that cannot be duplicated by adhesives, 


abrasives or similar temporary treatment. 

Whether used for stair treads, floors, gun 
platforms, ramps or service platforms, in light 
or heavy texture, the added safety built into it 
by the patented extra anti-skid means lasting 
slip protection in all directions, 


WHEELING CORRUGATING COMPANY 


WHEELING, WEST VIRGINIA 


Atianta 
Boston 
Buftaie 


Chicago 
Cleveland 
Columbus 
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Now...another example the Legice of Me 
of the excellence of 


Shelby Wartime Production Controls. By David Novick, 


Anshen, and William C. Truppner. New York 


Seamless Tubing sheyreceounte 


; Pepe THE aut 
for mechanical and structural applications the mass of bi 
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authors « 

portati 

imposed t 

until after 
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trols and 


@ When a large southwest supply 
the field of pos ible materials with whi 
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portable drilling rig, the prime requisite in its desi 
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Rocket Development: Liquid-Fuel Rocket Research, 1929 
1941. By Robert H. Goddard. Edited by Esther C. Goddard 
dward Pendray. New York: Prent Hall, I 


structure Was maximu streneth with minimum 
This naturally led to the choice of Sueisy Seamk 
Pubing and G I 
mnly is the entire structure of the rig m $¢ 
1 Sueiay Seamless Mechanical Tr 
I ( h raise and lower the 

s the Kelly are 100% Suecsy Tubin 

Chis is but or nstance in whicl 
to do a complete job and make 
SHELBY Seam } 


ecial shapes nm any 
hes OD, and in wall thi 
» cold drawn 

Our 


Fear, War, and the Bomb. By P. M. S. Blackett. New York 
ind Toronto: McGraw Hill Book Company. 244 pp. $3 
EDR. BLACK! 
the N = 
NATIONAL TUBE COMPANY, PITTSBURGH, PA 
TUBING SPECIALTIES DIVISION 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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The “World's Largest Automotive Transport Unit” is equipped with Timken-Detroit Axles 


Peace insurance begins 
on jobs like this! 


commercial vehicles, Timken-Detroit will continue to 


Every year brings an increased demand for larger, more 
powerful motor trucks to handle specialized hauling 


in America’s heavy industries. 


To the Army, this development work is a premium 


paid on peace insurance: 


All the design and production know-how that 
goes into these huge, heavy-duty civilian vehicles 
is at the service of the Army—to assure the world’s 
finest military transport whenever it is needed, 
in whatever quantity, for whatever purpose. 


The pioneering work which for 40 years has made 
Timken-Detroit Axles and Brakes “The Accepted Stand- 
ard” for heavy-duty vehicles still goes on in Timken- 


Detroit laboratories and in the field 


And along with the development of better, tougher 
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cooperate closely with the Armed Forces to strengthen 


U.S. leadership in military transport. 


) 


AXLES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 


a Accepted | Standard | 





For Higher Scores at Skeet °°" 


about the scientific and 





However, Professor 
of the bomb, including 
enemy that he ought to 
victorious war, and ¢ 


no easy task, and he h: 


to be expected wher 
new weapons in a 
He expresses his of 
and so-called conver 
opposed to tactical 
tions is formidable 
Many who re: 
of the atom bom! 
side of the [ nmited 
ot atomic energy 
book to make it < 
and for armchair 


ments on the use 


Eleven Generals. By Fletcher 
Sloane Associates 355 pp. $< 


In is indeed unfo 

made many of our | 

obscuring completely mer 

instances, infinitely greate 

battles of our country. Mer 
f 


Brown, John Buford, Ge 


subordinate to public 


by their thinking 


Shoot Remington “Shur Shot” Fier Prat 


military roster whx 


Shells with New Flat Top Crimp immeasurably signifi a : 


long, long overdue. Ar 
No more blown patterns! That's why Remington faculty of making 
Shur Shot shells with the Remington Flat Top Crimp clear to the layman 
make skeet even more fun—scores even higher. This Ss hi 
remarkable development by Remington is constructed 
so that there is nothing to obstruct the shot chargs 
The Remington Flat Top Crimp leaves no “holes” ot Encyclopedia of World Timbers. By | 
thin areas in the pattern for targets to slip through York: Philosophical Library. $4.75 
Remington Shur Shot shells back up your shooting BB: ST part 
skill every time. 

Remington Shur Shot shells have exclusive Kleat 

bore non-corrosive priming and uniform velocity to 


Saxon language Pr 


misnomer 


get the shot pattern out there fast. Also exclusiv: 
green, corrugated bodies, progressive burning powder, 
improved wet-proofing, and patented top seal 


Made in 12-, 16-, and 20-gauge skeet 
gauge trap. For free literature, write Remington Arr 


loads and 


Company, Ine., Bridgeport 2, Conr 


a 
eminglor THE HARVEY METAL CORPORATION 


“Uf li’s Remington—It’s Ri pee 
If li’s Remington—It’s Right! SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 











Here's the Smooth-Swinging Model 31 (Skeet Grade) 





CHICAGO, ILL 





Kieanbore and 
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Feed 
Force 
os, Diesel steam 
ess yrication- 


HEC 


M°CORD CORPORATIO 
DETROIT, MICH U.S.A 


| cuteness | 




















ACE 


Specification 
RUST PROOFING CHEMICALS 


CHEMICALS FOR ALODIZING ALUMINUM 
* dodine” 
RUST REMOVING CHEMICALS 
“Deoridine™ 
*Deroline” 
PICKLING ACID INHIBITORS 
* Rodine™ 


for the Government 
and its contractors 


Write or call Ambler 0486—for full information on the products 
listed above 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT CO. 


AMBLER, PA. 





Pharr 











The OPL 
OPTICAL DIVIDING HEAD 


OPTICAL 
PRECISE 


LEGIBLE 


FOR 
FOLDER 


F. T. GRISWOLD MFG. CO. 


WAYNE, PENNA. PHONE WAYNE 0341 




















"Suppliers of Precision | 


Since 4874 


GREENFIELD 


GREENFIELD TAP and DIE CORPORATION 
Greenfield, Mossechusetts, U.S. A. 
Aad its Divisions 


The GEOMETRIC TOOL COMPANY, NEW HAVEN 15, CONN 
AMPCO TWIST DRILL CORPORATION, JACKSON, MICH. 
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Reeves leads the field in 


in 


Designed originally for our ow ; * $6 Rifles: Volume II of the N.R.A. Book 


# of Small Arms. By Walter H. B 

. . . ‘ . : acl > 0. 

these high performance units are now available Tom Smith. Washington: National Rif 
: Association Harrisburg Military 

Service Publishing Company. 546 pp 


Reeves Servo Control Motors $12.50 


BPRESENTED as a 

Operating Directly off the oviput tubes of a to “Pistols and Revolvers 
servo amplifier, these specially designed 60 and thor, “Rifles” differs quit 
400 cycle control motors completely eliminate from the earlier book, and th 
use of bulky output transformers . eliminate is not a happy one. The plar 
transformer losses permit use of smoller ing arms strictly by caliber 
omplifier tubes . . . save weight, space, cost . . . have abandoned, and all modert 
high corner frequency high torque to inertia ratio. 
A.C. tachometers available in combination 

400 cy with motors or separately. 


listed alphabetically by country 
Smith’s “Small Arms of t 
m which much appears to be 
je The book opens with seventy 
Reeves 60 Cycle Electrical Resolvers of rifle development and history 
wuthoritative and fairly ) 

These newly developed units provide the mosr ough somewl l 

accurate and convenient means for solving 1 1 

trigonometric functions. The size 1 resolver, here 

illustrated, has over twice the accuracy of other 

available units — and is only Vy the size and weight 

of present types! Each resolver is matched 

with its own small compensating booster amplifier 

for peak performance 


Reeves Functional Potentiometers 
~~. 


<a Potentiometer shaft rotation is transformed into a 
voltage corresponding to a rectangular or polar 
function. Any reasonable function may be easily 
installed with special function generating equipment 
in our plant. Function may be changed at any time 
by returning the potentiometer to Reeves with 
information on the new curve desired. Accuracy is 
within 0.05% at a 60° slope, and even finer 
at lesser slopes 


REEVES specializes in the development and manufacture of The I mpire and the Glorv. 
complete Electronic and Mechanical Control Systems, including Pratt, New York 


Computing devices and Radar systems Associates 


C€C00CS8 


y INSTRUMENT CoRPORATION J 


— 





215 EAST Plst STREET + NEW YORK 28 + NEW YORK 


Pu For complete information write for catalog RICO-1D, 
@ “STANDARD INSTRUMENTATION PARTS AND SERVO- 
at MECHANISM COMPONENTS". 
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IF RUSSIA STRIKES 

By George Fielding Eliot 

One of the best known military commentators of our time presents a realistic 
analysis of what might happen in case of war in the immediate future be- 
tween the Soviet Union and a Western coalition headed by the United States. 
He analyzes the forces available, the objectives of each side, probable striking 
points, and the weapons and methods which would be available, including 
the atom bomb. Retail $2.75. To members $2.47. 




















SOVIET ARMS AND SOVIET POWER 


By General Augustin Guillaume 


A thorough and expert analysis of the Red Army by one of the keenest military thinkers 
of our time. The author shows in detail how the huge Russian Army was built for 
World War II, how it was indoctrinated, its relation to the whole politico-economic 
structure of modern Russia. 

General Guillaume was the leader of the fabulous Moroccan Goums in North Africa 
and Italy, commander of the French 3rd Infantry Division, and military attaché of the 
French Embassy to the Soviet Union. He has written out of his wide daily experience with 
the Russian high military command. Retail $3.50. To members $3.15. 

















THEIR FINEST HOCR STHATEGIC AM POWER 
By Winston Churchill By Dr. Stefan T. Possony 


Churchill's account of the tremendous Dr. Possony, a deep student of all phases 
and deadly year of 1940, which began in of war and the National Military Estab- 
disaster and ended in the blazing triumph lishment, shows exactly what strategic air 
of desert victory. A brilliant document by power accomplished in World War II, 
the man who made the decisions that what it may be expected to accomplish if 
saved Britain. Second in the series of we are forced into World War III, and 
Churchill's memoirs. Retail $6.00. To what it means to us now. Retail $5.00. 
members $5.40. To members $4.50. 

















BATAGN © NCENSORED 
By Col. E. B. Miller ORDNANCE BOOK SERVICE 

705 Mills Buliding, Washington 6, D. C. 
This is the incredible and uncensored story behind the Please send me, postpaid, the following books: 
story of Bataan written by a citizen-soldier who com- 
manded the 194th Tank Battalion in that ill-fated cam- 
paign. It is a recital of the tragic unpreparedness which 
occasioned so much of the starvation, suffering, and 
finally defeat of our forces in the Philippines. Colonel 
Miller was in the “Death March,” was taken in the 
“hell ships” to Japan, and languished in prison camps 
there. Retail $4.50. To members $4.05. 


Order from Address 


AMERICAN ORDNANCE ASSOCIATION City, Zone, State ........:- PEE pene 
705 Mills Building ° Washington 6, D.C. *] certify that | am a member of the A.O.A. 


Name . 
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Every letter you write is a picture 
of the man you work for. He'll 
always make a good impression, 
when you type it on an Underwood 
All Elect ric. 


And what makes Underwood All Electric 
letters look better? 
Whether vou strike a hey 


ov lightly electricity controls the 


Simply this: 
firmly 
vive sharp clean, 


empact to always 


be autiful, uniform HD pressions 


Electricity does the fatiguing work 

lines up all characters with fine-wateh 
precision Electricity shifts for capital 
letters, back tabulates 


returns the « arriage 


spaces, even 
and automatically 
line spaces 

All Electric 
and m ihe - 


performs 


The lt aderwood 


accurately job 


more your 


UNDERWOOD ist ah 
MM ElecHile ~ 


TYPEWRITER 


7 
15 L CMEX af 


don't forget. vou'll have RIMLESS 
KEYS 


the touch and so 


And 
FINGER-FORM scientifically 
designed, pleasing to 
easy on the finger-tips 
So ask your boss to buy vou an U nder- 
wood All Eleetri« to 
his letters looking their best. And you'll 
be looking best, 


operating an Underwood All Eleetric is 


always have 


your too because 


never tiring 


Prove it to yourself on your own 


work 


presentative today for a demonstration 


Phone your local lb nderwood re- 


or write to: 


Underwood Corporation 


Adding Machines Accounting 


Carbon Paper... Ribbons 


New York 16, N.Y 


Ty wwriters 
Machine 
One Park Avenue 
Laderwood Limited, 135 \ 
loront« 


wtora 
|, Canada 


Sales and Service I where 


Digest of 
Her 


Stand 


Pictorial 
Ammunition. By 
Huntington 


199 pp. $5 


Cartridges—A 
Small-Arms 
SO he Ge Logan 


urd Publications, Inc. 
. m 
FEW LAYMEN, and not a 
f Inance, realize that i 


j 


levelopment ot 


Blue Book of the American Gunsmiths 
Guild. Prepared by Fran} Pierce 
and Roy S. Tinney. Natick (mer 

id 
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in ORDNANCE and 
CIVILIAN MANUFACTURING 


specify SHEFFIELD 


@ Single and multiple dimension goges and precision measur- 
ing instruments 





@ Automatic gaging, classifying and segregating machines 
@ Production and toolroom form grinding equipment 
@ Gear burring, burnishing and chamfering machines 


@ Self-opening die heads, solid and collapsible taps 


@ Sheet metal dies 
@ Design and manufacture of all types of production tooling Ne g | I 7 A Ke Y 


® Prime and subcontract manufacturing of parts, assemblies 


of all Types 


Combat Tanks * Armored Cars * Scout 





Cars * Reconnaissance Cars * Offi- 
Round Pegs in Square Holes... cers Cors * Ambulances * Mobile 
There are many weighing operations and in turn many types of scales Machine Shops * Artillery Tractors for 


for various operations. The wrong unit in the wrong place is a round 
peg in a square hole. Such an application is inefficient, time consuming, ° ° 
high in cost and unprofitable. For example the use of a catch weight guns of all sizes * High-speed Track 
scale in a pre-determined weight application will waste enough product 
1 t f th h : . : . 

, octet pM Ay gh Ag Laying Artillery Tractors * Captive Bal- 

involved. EXACT WEIGHT Scales | n T 

ure pre-determined weight units i j i eo 

Pre-determined weight is our busi loon Winches * Air Fie d Service rac 

ness in fact our only business . 4 

We do not sell just scales. Rather tors * Airplane Crash Trucks * Fire 

we strive to reduce costs, contro! 

Se i ae Equipment * Airplane Wrecking Trucks 

cient production that ss 7 . ° 

is profitable to the Mobile Aircraft Machine Shops * Mobile 

WEIGHT Scales . . 

Make a survey of Oxygen Generator Units * Mobile 

your own. You will 

ty A Water Purification Units * Air Field 

mean in reducing - 2 

your costs. If your Rotary Snow Removal Equipment * Air 


problem is pre-deter 


mined ht it . +s 
us for full details. Field Fuel Servicing Trucks. 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON (CO., INC. 


MANUFACTURERS OF ALL -WHEEL-DRIVE VEHICLES 
AND HIGH-SPEED TRACK -LAYING VEHICLES 
INDIANAPOLIS, INDIANA, U.S.A 


THE EXACT WEIGHT SCALE COMPANY Purveyors to U.S. Army, U.S. Novy, U.S. Marine Corps 


West Fifth Avenue, Columbus 12, Ohio and Many Foreign Governments 


Dept. W, 783 Yonge St., Toronto 5, Canada 
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for VICTORY 


In times of peace, Blaw-Knox renders 
advanced engineering service, fabricates 
many kinds of heavy equipment, builds and 
equips complete plants for other industries. 


But should the need arise, Blaw-Knox 
stands ready—and prepared—to produce 
again the tools for survival, the materiel 
needed by the armed forces 


BLAW-KNOX 


COMPANY 
PITTSBURGH, PA. 
Pri 




















PRODUCTS 


Bodies & Hoists Serving the wr Ta: | 
with equipment for 


Tronsport Tonks 


Road Machinery 


@ Better Foods 
Fuller Fiber Brooms represent outstanding values Heating 


because they outwear ordinary brooms at least Savionnent 


| 2 a 
© Better Roads 


FOUR to ONE. The longer life reduces your daily 


cleaning costs substantially. For economy Fuller Dehydrators 


is your best broom- buy 
: Bottle Woshers 


I A A 


4 as 


Water Systems 


oe 


=” ne your local Fuller 4 > 
Branch Office o- write 4 | f ( aX 0) 
B ‘ ny »s ye > \ /@) 
——— LY ) 





INDUSTRIAL DIVISION, 3585 MAIN ST HARTFORD 2. CONN. GENERAL OFFICES * MILWAUKEE 1, WISCONSIN 


In Canoda: Fuller Brush Company Hamilton, Ontario 
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Aeroquip Corporation 

Aetna-Standard Engineering Company 

Aluminum Company of America 

American Chain & Cable Company 

American Chemical Paint Company 

American Steel Foundries 

Armstrong Cork Company 

Arnold Engineering Company 

Atlas Powder Company 

Bell Telephone Laboratories 

Bendix Aviation Corporation 

Bendix-Westinghouse Automotive Air Brake 
Company 


Caterpillar Tractor Company 


Continental Motors Corporation 
Danly Machine Specialties, Inc. 
Du Pont de Nemours & Co., E. I. 
Electric Auto-Lite Company 
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Greenfield Tap and Die Corporation 69 
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Griswold Manufacturing Company, F. T. Page 
Harvey Metal Corporation 

Heil Company 

International Nickel Company 
King-Seeley Corporation 
Marmon-Herrington Company 

McCord Corporation 

McQuay-Norris Manufacturing Company 
Minneapolis-Moline Power Implement Company 
National Tube Company 

New Departure 

Niagara Blower Company 
Oakite Products, Inc. 

Olin Industries, Inc. 

Reeves Instrument Corporation 
Remington Arms Company 
Sheffield Corporation 
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The Index to Volume XXXIII of Orp 
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available. It covers subjects in the follow 
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November-December (No. 171), January 
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AMERICAN CHAIN & CABLE 


BRIDGEPORT © CONNECTICUT 


@CHAIN.. Weed Tire Chains . Welded and Weld 
— less Chain and Attachments 
American Chain Division 
eas @CABLE..Tru-Lay Preformed Wire Rope and 
Crescent Non-Preformed Wire Rope 
i merican Cable Division 
PRODUCTS @AUTOMOTIVE & AIRCRAFT. Cable, Con 
trols, Fittings . Tru-Stop Brakes for Trucks 
and Buses 
. Automotive and Aircraft Division 
SCUTTING MACHINES. Wet Abrasive Cut 
FOR ting Machines . Nibbling Machines 
v Campbell Machine Division 
INDUSTRY SCHAIN BLOCKS. and Trolleys 
Ford Chain Block Division 
ELSA ALR = @WIRE ROPE | ay-Set Preformed Wire Rope 
Nonparel! Non-Preformed Wire Rope 
AGRICULTURE Hazard Wire Rope Division 
@PRESSURE GAGES... Helicoid Gage Division 
SAUTOMOTIVE EQUIPMENT for garages 
and service stations 
Maniey prison 
OWIRE. Welding Wire, Shaped Wire, Manuflac 
turer's Wire, Ch — Link Fer 
e Soa and Wire Division 
CLAWN MOWERS. leanere 
Pe onnwivenia yo Mower Division 
@VALVES. Bronze, Iron & Cast Stee 
Reading-Pratt & Cady Division 
Sqasyiwes 
Btee 


Reading Steel Casting Division 
Ma fe able Ir American Chain Division 
@nHOIsTs AND CRANES. Wright Chain 
Hoists, Electric Hoists, Cranes 
Wright Hoist Division 
SBOLTS AND NUTS... Lag Screws and Forgings 
The Maryland Bolt And Nut Company 
OSPRINGS. Owen Springs and Uni for Mat 
treases and Furniture 
wea Slient Spring Gaeoey, Ine 
@HARONESS TESTERS Rockw 
Wilson Mechanical instrument Co., Ine 
In Canada... Dominion Chain Company, Ltd 
In England... British Wire Products, Ltd 
The Parsons Chain Company, Ltd 








® There's a CLEVELAND 
Reamer for every job. And 
every reamer that carries 
the trade-mark can be 
counted upon to finish the 
maximum number of holes | 
at minimum cost. For peak [ 
performance, always 
specify CLEVELAND 
Twist Drills, Reamers, 
Screw Extractors, Arbors, 
Mandrels, Sockets, Mills 
and Counterbores. 





The ‘i ELIE Y yes DRILL 
~~ MCOMPANY 
Let LAY Sere et a 


MANUFACTURERS LARGE OR SMALL 


><> INDUSTRIAL WHEELERS 


- SERVE THEM AiL! 


i pnd 
MODERN MACHINERY 


MM _ Industrial Wheelers have 
extra CAPACITY to do the work 
of large expensive equipment in 
a fraction of the time. . . FLEXI- 
BILITY for loading, digging, 
and dozing, or drawbar work 
UTILITY on maintenance jobs 
that include sweeping and mow 
Ink ADAPTABILITY of de- 
sign to ft a complete selection 
ot attachments to handle all jobs 
and to operate under all working 
conditions 

vet complete facts on the MM 
Industrial Wheeler best suited 
to your job 


Adaptability 


MINNEAPOLIS- MOLINE 


MINNEAPOLIS 1, MINNESOTA 
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“ . 
Explosives 
Explosives and blasting supplies for 
blasting work on airports, highways, har- 


bor channels and demolition operations 


Acids 


Industrial Finishes 


Lacquers, enamels, synthetics 


Industrial Chemicals 


Sorbitol, mannitol and derivatives: 
“mu 


Laundry Covers 
Activated Carbons 


ATLAS 


POWDER COMPANY 





Wilmington 99, Delaware J 














Manufacturers of over 360 
different products for home 


and industr) 





ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 
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50" birthday of the 


company whose products you know 
by the trade-mark: ‘I)]))(sCen 


prety likes to buy a “pig in a removable rock bits 

poke”. In America you don't have Experience over the years has shown 

SINCE 1899 THE TIMKEN ROLLER to. You're protected by trade-marks like Timken products to be the finest in their 
“TIMKEN 


Registered as a trade-mark in the men and women are working hard to 


respective felds. And many thousands of 


BEARING COMPANY HAS BEEN 


HELPING AMERICAN INDUSTRY United States Patent Office TIMKEN keep them that way. No wonder it has be 


identifies products made by The Timken come a habit throughout industry to look 

GET THE MOST FOR ITS MONEY Roller Bearing ( P Timken ¢ for the trade-mark TIMKEN The 
pered roller bear ‘ I en alloy Timken Roller Bearing Company, Canton 
stecls and seamless tubing and if en 6, Ohio. Cable address rTIMROSCO 





“MALLARDS IN FLIGHT” 


hy Hans Alether 


Ra 
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The decoys are set, the hunter crouches .. . > 
watchful... waiting. Then, silhouetted against Ane 
scudding autumn clouds, the first dark specks 
appear. They grow larger, end larger still. FREI 
Suddenly they swerve. Mallards . . . and 
they're coming in! 


BOOALET ABOUT SHOUTING 
W 


se are moments a hunter lives for. Unfortu 


Vy. In many paces they're becoming fewer ane R 
4 

, . ' . 

rer between Today. it’s the respousibility of \ 


true sportsmen to take positive action now Dey 


I 
o preserve wildlife, limit your bag. Join and sup M 
he 


local and national organizations for ¢ res- 





oration and conservation. E. I 

du Pont de Nemours & Co. (Ine.). 

Explosives Dept., Wilmington 98, Ol NT 
Delaware 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT SPORTING POWDERS 


World-famous since 1802 











